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RETURN RECEIPT REQUESTED

Ms. Patricia Murrow
Interim Acting Branch Chief
RCRA Corrective Action

and Permits Branch
U.S. EPA Region Vtr
Mail Code ARTD/RCAP
901 N. 5ft Street
Kansas City, KS 66101

RE: Inland Realty Enterprises,L.L.C., Maryville, Missouri, Operation and Maintenance (O&M)
Inspection Report

Dear Ms. Murrow:

The O&M Inspection Report for Inland Realty Enterprises,L.L.C. in Maryville, Missouri, has

been completed. A final copy is being transmitted with this letter. This report fulfills the
commitment for completion and submission.

If you have any questions, please call Christine Kump-Mitchell, P.E., of my staff at the Missouri
Department of Natural Resources, St. Louis Regional Office, 7545 S. Lindbergh, Suite 210,
St. Louis, MO 63125, orbyphone at (314) 416-2960.

Sincerely,

HAZARDOUS WASTE PROGRAM

R. Bruce Stuart, P.E.,
Chief, Groundwater Unit
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Operation & Maintenance Inspection Report, Inland Realty, Maryville, Missoui

1..0 OBJECTTYE AIID SCOPE

The State of Missouri's Resource Conservation and Recovery Act (RCRA)
program authorization is, in part, contingent on the performance of
Comprehansive Groundwater Monitoring Evaluations (CMEs) and Operation and
Maintenance (O&M) Inspections at treafinent, storage, and disposal (TSD)
facilities. The RCRA Implementation Plan (RP) contains provisions that require
a CME or O&M periodically for those hazardous waste land disposal facilities
that have implemented a groundwater monitoring program to detect andlor assess

groundwater contamination resulting from RCRA-regulated waste management
practices. The Groundwater Unit (GWU) of the Missouri Departrnent of Natural
Resources' (the departrnent's), Hazardous Waste Program (HWP) is responsible
for the preparation of the CME and O&M reports.

The O&M inspection and evaluation concentrates on the facility's ability to
collect representative groundwater samples from the existing groundwater
monitoring system and the facility's ability to operate and maintain the existing
groundwater monitoring systern. A secondary objective of the O&M Inspection
Report is an evaluation of previous site characterization and all other previous site
studies which may affect the facility's ability to:

r Detect potential contaminants in the groundwater;
o Assess the rate of movement of groundwater and/or contamination;
o Assess the concentrations of contamination; and
r Assess the direction of groundwater and/or contaminant flow.

Physical examination of the groundwater monitoring systern and observation of
the sampling routines at the Inland Realty Enterprises, L.L.C. (Inland Realty)
facility in Maryville, Missouri were completed by the MDNR on December 4,
2001. Mr. Kurt Hollman of the deparfrnent's Geological Services and Resources
Assessment Division (GSRAD) and Mr. Larry Lehman of the departrnent's
Environmental Seruices Program (ESP) took part in the inspection. Mr. Bill
Wright, with O'Brien & Gere Engineers (OBG), performed sampling on behalf of
Inland Realty.

Another objective of this O&M is to provide justification for the department's
decision to release Inland Realty from their groundwater monitoring requirements
and reduce their post closure period under the facility's Post Closure Permit.

To achieve this objective various information sources were reviewed by the
MDNR-HWP. The documents reviewed include:

Missouri Departrnent of Natural Resources, Comprehensive Monitoring
Evaluation, 1988

0
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Operation & Maintenance Inspection Report, Inland Realty, Marlruille, Missouri
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o

RCRA Facility Assessment Report; Jacobs Engineering Group (Inland
Realty), 1989
Missouri Departnent of Natural Resources, Operation and Maintenance
Inspection Repor! 1993

Missouri Deparftnent of Natural Resources, Operation and Maintenance
Inspection Report, 1997

Inland Realty Annual Groundwater Monitoring Reports, 1997-2001

Revised Groundwater Assessment Monitoring Plan and SAP; O'Brien and
Gere Engineers, [nc. (Inland Realt}, 1999

Missouri Departnent of Natural Resources and Inland Realty
Correspond erce, I 997 -200 I

Missouri Deparfnent of Natural Resources, HWP RCRA Files for Inland
Realty, 1997-2001

Missouri DeparEnent of Natural Resources, DGLS (now GSRAD)
Monitoring Well Inspection Report; December 2001

Missouri Departrnent of Natural Resources, ESP Split Sampling
Results/lnvestigation Report; Decerrber 200 I

t

a

a

o
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Operation & Maintenance Inspection Repon, Inland Realty, Maryville, Missoui

2.0 SITE BACKGROT]ND

This section provides basic background information on the facility and a historical
discussion of the groundwater monitoring program.

2.1 Facrr,rry LocarroN
The former Inland Realty facility is located one half mile east of the city limits of
Maryville, Missouri, at 2500 East First Street. The legal description of the facility
is the SE l/4, SW l/4, Section 16, T. 64N R. 35W, Maryville Quadrangle, in
Nodaway County. A site location map is included in Appendix A. The former
Inland Realty facility was leased by Laclede Chain Manufacturing Company in
1984, but long-term monitoring and maintenance of the former RCRA surface
impoundment are being managed by Inland Realty, LLC (formerly Nixdorff-
Lloyd).

The facility lies just east of the One Hundred and Two River, within the 100-year
flood plain. The manufacturing building at the Inland Realty site faces U.S.
Highway 136 near the south property line. A shipping and storage warehouse is
also located in the main building. The surface impoundment is located several

hundred feet from the highway, along the western property border. The majority
of the northem half of the site consists of open fields that have been farmed in
recent years. A Missouri Departrnent of Transportation facility lies to the west of
the Inland Realty property. This facility had historically stockpiled de-icing salt
and road tar on a parcel of land adjacent to the Inland Realty property line. The
Eveready Battery Company lies to the east of Inland Realty, with a large power
substation separating the two facilities. Federal Mogul (formerly Moog
Automotive) lies just south of Inland Realty across Highway 136. Federal Mogul
operated a surface impoundment (a RCRA-regulated unit) which received waste

similar to lnland Realty's RCRA-regulated unit (i.e., high metals content and low
pH). Federal Mogul is located hydraulically cross-gradient from Inland Realty.
There have not been any releases detected from Federal Mogul's surface
impoundment.

2.2 Facrr,rrYOPERATIoNS
Inland Realty, LLC, Maryville, Missouri formerly Nixdorff-Lloyd Chain
Company, historically manufactured low carbon steel tire chains from 1970 until
1984. The manufacturing building was leased to Laclede Chain Manufacturing
Company in 1984. The chains were subject to "pickling" procedures during
plating operations. Inland Realty utilized an unlined surface impoundment as a
depository for process wastes related to the chain manufacturing operation from
the early 1970's until 1981. Principal contributors to the impoundment were
wastes from the plating and pickling operations. A summary of the chief waste

streams and constituents historically disposed in the impoundment follows:
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o

Spent pickle liquor, EPA waste #K062. The EPA subsequently delisted
K062 wastes in 1984, but due to the corrosivity of the waste containing
sulfuric acid, chromium, and lead, it was still considered a characteristic
RCRA waste.

Wastewater treatrnent sludge from electroplating processes on carbon steel,
EPA waste #F006. This waste was toxic due to its cadmium, chromium,
nickel, zinc, and cyanide content.

Caustic stripping and cleaning solution from the electroplating processes,
EPA waste #F009. These wastes can be reactive and toxic as a result of
complex cyanide content.

2.3 Rncur,arED Uxrrs
The former impoundment that received the aforementioned wastes was a single-
celled unit with approximate dimensions of 210 X 352 feet. The impoundment
had apparently been excavated into the existing alluvial deposits, with the native
material being pushed up to form the berms. Due to the nature of the wastes
received by the former impoundment and the time of their disposal, the Inland
Realty facility was classified as a RCRA Treatment/Storage/Disposal (TSD)
facility, with the regulated unit subject to RCRA groundwater monitoring
regulations of 40 CFR 265 Subpart F. tnland Realty modified their processes in
1981 so that no further wastes were placed in the lagoon after October 1981. As
part of the impoundment closure, the contents of the lagoon were neutralized and
dewatered throughout 1987, so that only a sludge layer remained. The sludge was
consolidated, stabilized, and placed in the western portion of the impoundment,
capping the sludge. In April 1990 the entire impoundment was then backfilled,
capped, and regraded to minimize precipitation infiltration through the stabilized
sludge as well as preventing erosion of the cap.

In December 1993, the department and the Environmental Protection Agency
(EPA) submitted a request for a Part B post-closure application for the former
lagoon. The approved post-closure permit was effective March 1999. During
permit negotiations between the department, EPA and Inland Realty and pursuant
to 40 CFR 270.42, it was determined that Inland Realty could reduce their post-
closure care period if groundwater contaminant concentrations did not exceed the
groundwater protection standards for a period of three years. On November 5,
200l,Inland Realty submitted a Class 3 Permit Modification requesting reduction
of their post-closure care period.

a
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Operation & Maintenance Inspection Reporl, Inland Realty, Maryville, Missoui

2.4 Groundwater Monitoring System Description
The groundwater monitoring system at Inland Realty was comprised of thirteen
wells and four piezometers. Inland Realty installed four groundwater monitoring
wells (GMW #1, GMW #2, GMW #3, and GMW #t4) in the vicinity of the
impoundment in 1982. Analytrcal results from subsequent well samples revealed
a statistically significant increase in the RCRA indicator parameters in
downgradient well samples. As a consequence, a Groundwater Quality
Assessment Plan was formulated, resulting in the placonent of eight new
monitoring wells (GMW #2D, GMW #4D, GMW #5S, GMW #5D, GMW #65'
GMW #6D, GMVY #7, and GMW #8). In addition, four piezometers (PZ-I
through PZ-4) were installed in 1988 to monitor groundwater elevations.

Following a meeting between Inland Realty and the department's HWP in 1989,

Inland Realty reverted back to a detection monitoring progrirm, changing their
indicator parameters to site-specific waste constituents and installing two new
wells 125 to 150 feet downgradient (GMW #3S and GMW #3D). An analysis of
one downgradient well sample in November 1989 revealed the presence of
cyanide, nickel, and zinc contamination, resulting in a reversion back to an

assessment monitoring progftIm. Inland Realty installed one new well
downgradient in 1990 (GMW #9) and plugged and abandoned two wells in l99l
(GII,IW #1 & GMVY #8). The most recent monitoring well program consisted of
sampling groundwater monitoring wells GMW #2S, GMW #2D, GMW #3,
GMW #3S, GMW #3D, GMW #4S, GMW #4D, GMW #5S, GMW #5D, and

GMW #9 semi-annually and sampling groundwater monitoring wells GMW #65,
GMW #6D, and GMW #7 annually.

2.5 F.q.crr,rry CoMpLIAI\CE Hlsrony

The following is a chronology of groundwater-related compliance issues

occurring at the Inland Realty facility, pertaining to the RCRA-regulated
impoundment. All listings prior to 1997 are contained in the 1997 O&M report,
the 1993 O&M report, and 1988 CME report written by MDNR, and are not
included in this listing.

03n7t97 Inland Realty submits 1996 Annual Groundwater Monitoring
Report to the deparbnent.

09t16t97 Inland Realty submits letter to the department's HWP addressing
comments generated as a result of the 1997 O&M Inspection
Report. Inland Realty adequately addressed all of the departments
concems and comments relating to the O&M.

The departrnent's HWP submits letter notiffing Inland Realty of a
preliminary decision to issue a Draft Post-Closure Permit to the
facility.

tu04t97

Page 5



Operation & Maintenance Inspection Repon, Inland Realty, Maryville, Missouri

12t24t97

0u20t98

0u27t98

01/30/98

02t03t98

02t06t98

06n2t98

07t20t98

10/30/98

tu09l98

tu24t98

Inland Realty submits their comments on the Draft Post-Closure
Permit to the departnent's HWP.

The department's HWP submits letter to the Missouri Departnent
of Health (MDOH) requesting technical assistance reviewing
Inland Realty's Risk Assessment and proposed Alternate
Concenfration Limits (ACLs).

Inland Realty submits 1997 Annual Groundwater Monitoring
Report to the departrnent.

The department completes the 1997 Annual Groundwater
Monitoring Report Review for Inland Realty.

The department submits letter to Inland Realty regarding response
to the deparfrnents O&M lnspection Report comments. Inland
Realty adequately addressed all of the departrnents concerns except
for disposal of purged water. This issue must be addressed.

Inland Realty submits letter responding to the departments O&M
comment regarding Inland Realty's method of purged water
disposal. tnland Realty has come to an agreement with Laclede
Chain Company (Laclede) to disposed of their purged water in
Laclede's wastewater pretreatment systan.

Inland Realty submits report entitled "Determination of Risk Based
Alternative Concentration Limits" to the department for review
and comment.

Inland Realty submits comments to the department regarding the
Draft Post-Closure Permit.

Inland Realty submits letter to the department confirming prior
phone conversation determining that the first serni-annual
sampling event under the Post-Closure Permit will be in Novernber
1998.

Inland Realty submits Draft Revised Ground Water SAP to the
deparfinent. The SAP was revised to incorporate changes related
to implementation of the Post Closure Permit.

The deparfinent submits comments on the revised SAP to Inland
Realty.

Memorandum from the department's Water Pollution Control
Program to the HWP approving the calculated ACLs in place of
MCLs for Inland Realty's Post Closure Permit.

02t22t99
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Operation &Maintenance lrcpection Repon, Inland Realty, Maryville, Missouri

03mt99

03t25t99

06t28t99

07t26t99

03/08/00

07t06t00

03/01/01

03t07t01

06t04t01

08/01/01

10/05/01

tu05t0t

The departne,nt issues Final Post-Closure Permit to Inland Realty
after the required public notice and public comment period.

Inland Realty submits revised Ground Water SAP to the
departrnent. The SAP was revised to incorporate the deparfinent's
comments.

Inland Realty submits 1998 Annual Groundwater Monitoring
Report to the departnent.

The departnent completes review of the 1998 Annual
Groundwater Monitoring Report and review and approval of the
1999 Revised SAP for Inland Realty.

Inland Realty submits 1999 Annual Groundwater Monitoring
Report to the departrnent.

The departrnent completes the 1999 Annual Groundwater
Monitoring Report Review for Inland Realty.

Inland Realty submits 2000 Annual Groundwater Monitoring
Report to the departnent.

Inland Realty submits letter notifuing the deparhnent that their
contract laboratory has gone out of business and that a new
laboratory will be selected. This change will be made in the
facility's SAP.

Inland Realty submits letter notifuing the departnent of a change
in their contract laboratory to Severn Trent Laboratories.

Inland Realty submits May 2001 Groundwater Monitoring Report
to the departrnent.

The departnent's HW? submits requests to ESP and GSRAD
requesting a final O&M Inspection be conducted at the Inland
Realty property to confirm the deparhnent's decision to release
Inland Realty from their groundwater monitoring requiranents.

Inland Realty submits a Class 3 Permit Modification request to the
departrnent. Inland Realty requests to reduce their Post-Closure
Care Period and terminate groundwater monitoring. Their request
is based on 3 consecutive years of groundwater sampling under the
Post-Closure Permit without exceeding their ACL's.

The deparfrnent completes the 2000 Annual Groundwater
Monitoring Report Review for Inland Realty.

1u20t0r
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Operation & Maintenance Inspection Repon, Inland Realty, Maryville, Missoui

03t03t02 Inland Realty submits notification of groundwater monitoring well
abandonment to the departnent's GSltAD. Inland Realty intends
to conduct groundwater monitoring well abandonment in
accordance with Missouri Well Regulations at l0 CSR 23.

03n2102 The departnent prepares a Draft Class 3 Permit Modification to
reduce Inland Realty's post-closure care period and terminate
groundwater monitoring. The permit modification must undergo
public notice and public comment period prior to being deerned

final.

06n7t02 The departrnent grants final approval of the Class 3 Permit
Modification to reduce Inland Realty's post-closure care period
and terminate groundwater monitoring.

07t09t02 Inland Realty abandons groundwater monitoring wells at the
facility.

07124102 Inland Realty received certification of monitoring well
abandonment from the departnent's GSRAD.

08n6t02 Inland Realty submits Certification of Completion of Post-Closure
Care Period to the deparfrnent.

09t06t02 Memorandum from the deparfinent's HWP to the Kansas City
Regional Office (KCRO) requesting a final post closure inspection
at Inland Realty.

r0t3u02 The deparfinent's KCRO submits report of inspection at the Inland
Realty closed surface impoundment. The report stated that no
unsatisfactory items were observed.

tut2l02 Memorandum from the deparfrnents, HWP, Permits Section *
Land Disposal Unit to the Financial Assurance and

Communications Unit, releasing Inland Realty from financial
assurance due to termination of their post-closure permit.
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Operation & Maintenance Inspection Report, Inland Realty, Maryville, Missouri

3.0 EI\'VIRONMENTAL SETTING

3.1 RncroNAL GEOLOGY AIYD HYONOGEOLOGY
This region of Missouri is part of the Dissected Till Plains physiographic
province. Thick deposits of loess and glacial drift ranging from 20 to 230 feet in
thickness covered the pre-glacial topography in this area. The buried topography
is older, highly complex and largely unrelated to the present one. Present day
drainage trends north to south towards the Missouri River. Regional streams and
rivers (including the 102 River) have broad, flat floodplains, underfit stream
channels, and some roughly parallel buried preglacial channels.

Surficial materials present in the Dissected Till Plains can generally be grouped
into several categories including: l) glacial driff/till deposited during several

separate periods of glaciation, 2) loess (wind-blown glacial silt), 3) residual soils,
and 4) terrace/alluvial deposits. The engineering properties of these materials
vary considerably as a function of physicaVchemical composition and
distribution. The primary surficial materials of concern at the Inland Realty
facility are the alluvium of the One Hundred and Two River and glacial till
underlying this alluvium.

The underlying bedrock is of Pennsylvanian Age, comprising the Shawnee Group
of the Virgilian Series. This group typically consists of alternating limestone and
shale layers with occasional intermittent sandstone layers. This bedrock generally
dips to the west-southwest. The bedrock surface represents a buried topographic
surface that bears no resemblance to present day topography. Structurally, this
area of northwestern Missouri is within the Forest City Basin. The rocks from
late Mississippian Age through the Pennsylvanian Age thicken towards the center
of the Basin, which is located in the Maryville vicinity. No major faults have
been identified in the area, although an anticline structure trending northwest-
southeast to the south of Maryville causes local upwarping of the bedrock. At the
base of the Ordovician Roubidoux Formation, the dip is to the northwest.

The quality and quantity of groundwater obtained from consolidated aquifers in
the region vary considerably. Groundwater obtained from consolidated aquifers
in the western portion of the Dissected Till Plains is typically high in iron,
bicarbonates, sulfates and sodium; and yields are low (3-30 gpm). In some areas
(generally towards the central portion of the Dissected Till Plains), wells
completed in Pennsylvanian bedrock are known to produce water of relatively
higher quality.

Page 9



Operation & Maintenance Inspection Report, Inland Realty, Maryville, Missoui

The pre-glacial valleys contain sand and gravel deposits that serve as an important
water resource, with maximum well yields ranglng from 200-500 gallons per
minute. The buried valleys provide the best water yields to wells in
unconsolidated aquifers. Recharge for these buried valleys, or channels, includes
storm drainage, infiltration through surficial deposits, and recharge ascending
from semi-confined bedrock aquifers. Artesian conditions can exist in deeper
wells in glacial drift deposits.

In Nodaway County, several water production wells are located in the 102 River
alluvium, with productions ranging from 17-25 gallons per minute (GPM).
Alluvial deposits of the Nodaway fuver contain water wells producing from 0-20
gpm and the Platte River alluvium water production rates range from 3-45 gpm.

3.2 Srrn-SpECIFICHYoNOCEOLoGY
The upper 25-35 feet of surficial materials beneath the Inland Realty facility
consists of alluvial deposits from the 102 River. The upper 10-15 feet of alluvium
consists of fine grained, reddish-brown silt and clay exhibiting frequent iron
staining. The lower alluvial soils consist of interbedded, fine to coarse-grained
sands with traces of gravel. These materials are grayish in color, saturated
throughout and become less sorted with depth. Below the coarse grained alluvial
deposit lies a glacial till interval consisting of silty, sandy, clay of low
permeability with some traces of coarse sand. Most of the glacial till is clay-rich
and slowly permeable. Typically, outwash deposits of unconsolidated silt, sand,
and gravel underlie the clayey till. Surficial deposits of the till interval consist of
a loess layer ofsoil overlying 10-15 feet ofgrayish clay. This clay layer can act
to perch the water table above the outwash deposits of sand and gravel. The till
interval underlying the Inland Realty facility typically reaches 50 feet in
thickness, to a total depth of approximately 90 feet.

The potentiometric surface under the Inland Realty facility normally lies five to
ten feet below ground surface. Groundwater is found in the alluvium, with the
underlying glacial till apparently providing an effective aquitard at the base of the
alluvium. In addition, there appears to be a hydraulic separation (as evidenced by
water level measurements) between the groundwater in the lower alluvial
sand/gravel and shallow groundwater in the upper alluvial silt/clay.

Under normal conditions, shallow groundwater flow is towards the 102 River
from either side of the valley. Recharge is primarily from precipitation
infiltration, except during extended periods of high river flows which probably
tend to reverse the groundwater flow directions near the river on either side.
Under these conditions, the reversal of flow does not reach the subsurface of the
Inland Realty site, but apparently results in a much smaller flow gradient in the
direction of the river. Historical flow data from the 102 River indicates an

average flow of 229 cfs and a tlpical dry-period flow of 20 cfs.
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Operation & Maintenance Inspection Report, Inland Realty, Marlwille, Missouri

Three drainage ditches traversing the site control surface drainage on the site
(Appendix l) which lead to the 102 River. These ditches are designed to only
carry storm water runoffto the river. Residents of Nodaway County use both the
alluvial aquifer and the river for drinking water. The Laclede Chain
Manufacturing facility obtains drinking water from the city of Marywille, which
draws water from a reservoir fed by the 102 River. Two factory supply water
wells were drilled in 1970 and subsequently abandoned in 1988. Two new wells
were drilled in 1988 to a depth of 25 and 2l feet, respectively, to obtain process
coolant water. These wells pump water on an as-needed basis for the facility, and
there is a possibility that they have influenced the shallow groundwater at the
facility by inducing a downward flow component from the fine-grained alluvium
to the coarse-grained alluvium downgradient from the impoundment. They may
also influence the direction of shallow groundwater flow (and, hence, possible
contaminant transport) from a due eastward flow to a more southeasterly flow
(groundwater contamination is currently confined to the immediate vicinity of the
impoundment on the southeast margin).

Area farming and the storage of road de-icing sdt and tar upgradient from the
facility may have impacted the shallow groundwater quality at Inland Realty.
Elevated levels of TOC, specific conductance, and chlorides have been reported
in upgradient groundwater samples, when compared with downgradient levels.
Levels of nifrates, fluoride, and sulfates (in sampling unimpacted by the Inland
Realty facility) generally meet the EPA's Secondary MCLs. Naturally occurring
metals in the shallow groundwater appear to include zinc and iron, with lesser
amounts of nickel,lead, and chromium.
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4.0 OPERATION AI\D MAINTENAIICE
INSPECTION

The primary objectives of this section are to determine if,

Inland Realty's subsurface measurement procedures and groundwater

sampling and analysis protocols were capable of yielding reliable, consistent,

and representative groundwater samples and hydrologic data during their
post-closure permit period; and

o Inland Realty's data evaluations adequately represented the data and were

capable of detecting the presence of contamination.

To achieve these objectives, groundwater samples were obtained during the field
O&M inspection by both Inland Realty and the deparEnent on December 4, 2001.

Mr. Larry Lehman (ESP) and Mr. Kurt Hollman (GSRAD) observed Inland

Realty's sampling procedures, spilt the groundwater samples, and performed the

physical well integrity inspection and water level measurements. Mr. Bill Wright
performed the sampling on behalf of Inland Realty.

4.I GNOUXOWATER SAUTPT,TNG ANID ANAT,YSIS PLAI\
As required by 40 CFR 265 Subpart F, RCRA Land Disposal Facilities such as

Inland Realty must develop a Sampling and Analysis Plan (SAP) for. the

groundwater monitoring wells at the facility. The SAP is written documentation

detailing the overall operation of the groundwater monitoring systern. The
purpose of the SAP is to document the procedtres used in sampling and analysis

of groundwater monitoring wells such that these procedures are done in a proper

and consistent manner regardless of the personnel involved.

Inland Realty's most recent SAP was submitted to the department in March 1999.

A copy of this SAP is included as Appendk B of this report. A worksheet

outlining the departnent's expectations for an adequate SAP was completed for
Inland Realty's 1999 SAP and is included as Appendix C of this report. Inland
Realty's SAP contains all of the elements required for an adequate SAP.

4.2 PrrySrCIL WELL INTNCNTTY INSPECTION
Kurt Hollman of the departnent's GSRAD performed an inspection of the
physical monitoring well integrity at the Inland Realty facility on December 4,

2001. Mr. Hollman audited static water level measurements, total well depth

measurements, and well purging procedures by Inland Realty sampling personnel.

a
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Seventeen monitoring wells and piezometers were inspected for physical integrity
with regard to surface well seals, inner and outer casings and general well
conditions. A copy of the Measurernent, Purging and Well Integrity Worksheet
completed by GSRAD is included nAppendix D.

Overall, the monitoring well network appeared in sound condition. However,
some minor deficiencies were discovered at the site including a cracked well seal

at monitoring well GWM #9 and piezometer P-l and a lifted concrete seal at
piezometer P-2.

Since GSRAD's physical well integrity inspection in December 2001 Inland
Realty has been released from their groundwater monitoring program and all
monitoring wells have been abandoned. Monitoring well abandonment was
completed in accordance with Missouri Well Constnrction Rules at l0 CSR 23
and certified by the departrnent's GSRAD on July 24,2002.

4.3 Wa.rrn LEYEL Mr.q.suRrMENT Aunrr
Static water level measurements and total well depth measurements were audited
in five of the regularly sampled monitoring wells. The static water level audit
showed close agreement between the deparfrrnent's GSRAD and Inland Realty's
measurements. On average, GSRAD measured water levels 0.01 feet shallower
than TRW. On average, GSRAD measured total well depth 0.03 feet deeper than
Inland Realty. The small disparity between the measurements could be attributed
to differences in measurernent technique and/or equipment calibration. The
consistency in the measurements indicates that accurate water level and total-
depth measurements are being made during regularly scheduled sampling events.
Comparison of static water level and total well depth measurements are included
in Table f . Potentiometric maps are included inAppendix E.

4.4 Frpr,u GnouuowATER Sltupr,rNc AND AN.q.Lysrs
PRocroUREs
The field sampling effort and field measurement procedures used by Inland
Realty sampling personnel were observed by Mr. Larry Lehman, Environmental
Specialist with the departrnent's ESP on December 4, 2001. Bill Wright,
hydrogeologist with OBG performed sampling for Inland Realty. A copy of the
Groundwater Monitoring Field Audit Report completed by the ESP is included in
Appendix F.

Split groundwater samples were also collected for independent analysis by the
state. Groundwater monitoring wells that were split sampled were GMW #4S,
GNIW #4D, GMW #5S, and GMW #9. Each well has a dedicated PVC bailer,
suspended inside the well when not in use, which was used to evacuate the
stagnant water.
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The facility sarnpling personnel followed well evacuation procedures as outlined
in the facility's "Ground Water Sampling and Analysis Plan" dated March 1999.

Static water levels were measured and used to calculate well volumes. One
monitoring well was bailed dry after one well volume (GMW #4S). The well
was allowed sufficient time to recover before sampling.

In wells with sufficient recharge, pH, specific conductance, and ternperature

measurements were taken after each well total volume was evacuated. Purging
continued until two water quality parameters (pH, specific conductance,
tanperature, and turbidity) were within plus/minus l0% of the preceding value

over two successive well volumes. Facility sampling personnel also assured that
at least three total well volumes w€re rsmoved. Three total well volumes were
removed from monitoring wells GMW fl4S and GMW #5S and four total well
volumes were removed from monitoring well GMW #9.

The amount of water purged was measured by pouring it into a 5-gallon graduated

bucket. The evacuated water was disposed into the water treatrnent system at

Laclede Chain Company's wastewater treatrnent system. Descriptions of the
physical properties of the water observed in the wells are included in Table 2.

Each well was sampled using the same dedicated bailer that had been used for
well evacuation. The facility collected samples for the analyses of cyanide and

total metals (cadmium, lead, mercury, chromium, nickel, manganese, and zinc).
The ESP field personnel collected split samples for the analysis of total RCRA
metals (silver, arsenic, barium, cadmium, chromium, mercury, lead, and

selenium).

All samples collected by ESP were given a numbered label and placed on ice in a
cooler. A chain-of-custody form was then completed which recorded the label
numbers assigned to each sample, the description of the location of the sample

collected, the time and date collected, and the parameters to be analyzed. Custody
of the samples was maintained by the ESP field personnel until relinquishing
thern to a sample custodian with the ESP in Jefferson City for analyses.

All of the personal protective equipment and spent disposable sampling
equipment generated by the ESP representative were containerized and properly
disposed of at the state environmental laboratory in Jefferson City, Missouri.

Overall, Inland Realty's field sampling was accomplished using proper protocols.
However, one item warrants discussion:

During the ESP personnel's field investigations, it was noted that Inland
Realty did not collect a duplicate sample during the investigation. The
department realizes that this was not a regularly scheduled sampling event
and that Inland Realty has collected duplicate samples during previous
regularly scheduled sampling events as outlined in their Ground Water
Sampling and Analysis Plan. However, facility sampling personnel should
ensure that duplicate samples are collected during all sampling investigations.

a
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4.5 SpITT-SAMPLINGRESULTS
Part of an O&M lnspection process involves a comparison between the

department's analytical field/laboratory results and those submitted by a facility
for the corresponding sampling event. Larry Lehman of the departrnent's ESP

split samples with Bill Wright, representing Inland Realty, on December 4,2001.
Samples were obtained by the ESP from monitoring wells GMW #4S' GMW
#4D, GMW #5S, and GMW #9 then delivered to the divisional laboratory in
Jefferson City, Missouri for analyses. The deparfinent anallzed samples for
arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. Inland

Realty arralyzed samples for cadmium, chromium, lead, manganese, mercury,

nickel, and zinc.

Silver was reported as non-detect by the department, cyanide was reported as non-

detect by Inland Realty and, mercury was reported as non-detect by both the

department and Inland Realty. Arsenic, barium, and selenium were analyzed by
the deparfrnent and were reported below their respective Maximum Contaminant

Levels (MCLs) and Cleanup Levels for Missouri (CALM).

Zinc was non-detect for GMW #4D, GMW #5S, and was reported in GMW #9

at 24.6 parts per billion (ppb), which is below CALM. Zinc was detected in
GMW #4S at 2020 ppb, which is above the CALM level of 2000 ppb but is well
below the facility's ACL of 1,175,000 ppb. Nickel was reported below the

CALM Groundwater Target Concentration (GTARC) level of 100 ppb in
monitoring wells GM\il #4D, GMW #5S, and GMW #9. Nickel was detected in
GMW #4S at 848 ppb, which is well below the ACL of 100,000 ppb. Manganese

was reported in all four wells sampled. Concentrations ranged from 334 ppb in
GMW #5S to 73,400 ppb in GMW #4S. Concentrations reported were

significantly below the ACL of I14,000 ppb for manganese'

The department's and Inland Realty's concentrations for cadmium compare

favorably for all four wells. Monitoring wells GMW #4D, GMW #5D, and

GMW #9 were all below the CALM GTARC value of 5 ppb for cadmium.

Cadmium was detected in GMW #4S at I1.5 ppb by the department and I1.7 ppb

by Inland Realty. This is well below the facility's ACL of 120 ppb for cadmium.

Total chromium was detected well below the respective ACLs and CALM values

in all four wells sampled. Concentrations ranged from non-detect to 46.2 ppb.

The department's and tnland Realty's analytical results compared favorably for
monitoring wells GMW #4D, GMW #5S, and GMW #9. The department's

analyical result for chromium in GMW #4S was 46.2 ppb, while Inland Realty
reported 14.7 ppb.

Analyses of total lead showed considerable discrepancies between the

deparbnent's and Inland Realty's analytical results. The department's analytical
results for lead ranged between 22 dnd 49.8 ppb, while Inland Realty's results

ranged from 0.41 to 3 ppb. Inland Realty's results are below CALM GTARC
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value of 15 ppb for lead. Both the deparfinent's and Inland Realty's analytical
results are below the facility's ACLs of 3000 ppb.

The deparfinent's laboratory results are included inAppendix F. Inland Realty's
laboratory results are included in Appendix G and contaminant trend graphs are

included n Appendix H. A tabulated sunmary comparing the departnent and

Inland Realty's analyical results is included nTable 3.

The deparfinent's Environmental Services Program also obtained field
measurements for physical parameters of pH, specific conductivity, ild
temperature. Comparison of the deparfrnent's and Inland Realty's temperature

and pH measurements were in close agreement. The department's specific

conductivity measurenlents ranged from 1460 pmhos in GMW #9 to 4580 pmhos

in MW-5S, while Inland Realty's specific conductivity measurements ranged

from 1264 pmhos in GMW #9 to 2820 pmhos in GMW #5S. The difference
between the deparfinent's and Inland Realty's specific conductivity measuranents

ranged from 196 pmhos in GMW #9 to 1769 pmhos in GMW #5S. This
difference could be related to sampling methodology and equipment calibration.
A tabulated sunmary comparing the departrnent and Inland Realty's field
parameters is included in Table 4.
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5.0 TECHNICAL GROT]NDWATERMONITORING
EVALUATION
The goal of this section of an O&M Report is to assess the overall technical
sufficiency of the groundwater monitoring program, including any changes to the
groundwater monitoring progftrm and/or other field work completed since the last
O&M Report.

5.1 Acrroxs RESULTTNG Fnou 1997 O&M Rrponr
The 1997 O&M Report conclusions consisted of a summary list of site
characterization and groundwater monitoring deficiencies, and a list of
requirements necessary to achieve adequacy. The overall O&M conclusions were
based on the sunmary list of deficiencies pertinent to existing site conditions.
The majority of the deficiencies identified in the 1997 O&M report were related
to the facility's Groundwater Sampling and Analysis Plan (SAP). The facility
revised the SAP in response to the O&M and again in 1999 to include changes
related to implementation of the Post-Closure Permit. The 1999 SAP addressed
all of the departrnents concerns from the 1997 O&M.

5.2 STTBCUaNACTERIZATION
Characterization of the subsurface hydrogeology at the Inland Realty facility has
primarily been focused on the two alluvial units: the upper, fine-grained silty
clays and the lower, coarse-grained sands and gravel. Groundwater flow
directions in both zones are primarily to the east towards the 102 River. Inland
Realty has performed in-situ hydraulic conductivity testing of these units, with
results showing approximat. ,uil'res of l0-3 to lOa .*/r.. for the lower alluvium
and l0-s cm/sec for the upper alluvium. This order of magnitude difference in
conductivity could be significant enough to consider the two intervals as separate
hydraulic zones. This separation has been indicated by potentiometric levels
measured in well clusters at the site, with difflerences of up to three feet seen

between wells screened in each zone exclusively.

The 1988 CME Report written by the department's HWP cited a lack of aquitard
characterization at the lnland Realty facility, referring specifically to the limey
shale bedrock unit. However, in lnland Realty's case, the lower hydraulic
confining unit for the shallow groundwater appears to be the clayey glacial till
interval. While this interval has not received an extensive hydrogeological
investigation to date, the combination of Inland Realty's efforts and subsurface
data from the adjacent Moog facility appears sufEcient to show that this interval
is laterally continuous across the site.

Upward groundwater flow gradients, which may have been preventing the
downward migration of contamination at the Inland Realty facility, were
documented in the 1988 CME Report, which could account for the relatively
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limited amount of data collected for the glacial till interval. If this were the case,

dissolved phase contamination could be restricted from deeper migration into both
the lower alluvium and the till interval, rernaining in the upper, silty clay
alluvium. This is generally supported by Inland Realty's quarterly analyical
results submitted to MDNR. However, recent potentiometric levels from well
clusters GMW #4 (GMW tl4S and GMW fl4D) have indicated a relatively strong

downward groundwater flow gradient. This trend may be significant to the
prediction of contaminant fate and transport. The contaminant plume to date is

apparently concentrated around the vicinity of the GMW *14 cluster. Monitoring
well GMW #9 was placed side-gradient from the GMW #4 cluster and screened

in the lower alluvium.

5.3 AssrssvrENT or MoNIToRTNG Wnr,l Nrrwonx
The groundwater monitoring program at Nixdorff Lloyd confirmed hazardous

waste contamination in samples from well GMW #4S, located downgradient
from the former impoundment. Hazardous constituents include nickel, chromium,
cyanide, cadmium, and lead. Additional indications of releases from the
impoundment include significant levels of zinc, manganese and a low pH in
samples from GMW ff4S. The metal contaminants apparently originated from
releases to the groundwater during operation of the impoundment. The
contaminant plume appears to be concentrated in the upper, fine-grained alluvial
material in the area between the former impoundment and the monitoring well
GMW #4 cluster (Appendix II).

Monitoring well GMW #9 was installed to be downgradient of the monitoring
well GMW #4 cluster. However, review of potentiometric maps shows well
GMW #9 to be more side-gradient than downgradient of the monitoring well
GMW #4 cluster.

As previously discussed in this O&M Report, relatively strong downward
groundwater flow gradients have been exhibited in the vicinity of the GMW #4

cluster. Dissolved phase contaminants would be expected to follow the
groundwater horizontal and vertical flow components, possibly down into the
coarse grained alluvium.

Well clusters GMW #2 (#25 and #2D), GMW #3 (#3S and #3D), and GMW #4
(#4S and fl4D) provide monitoring for potential releases from all downgradient

sides of the lagoon in both the upper and lower alluvial flow zones. Well GMW
#3 was added to the well network after the 1988 CME deficiency concerning the

"cross-screening of zones and subsequent comparisons of potentiometric surfaces

of unlike zones."

Overall, Inland Realty's monitoring well network was adequately placed with
respect to possible releases and transport of contaminants from the former
impoundment. Further release or migration of contaminants would have been

detected by the groundwater monitoring well network.
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5.4 Alrxu,ll, GnoulrowATER MonuroRrNc Rnronr CoNrrcxr
Groundwater analytical data contained in Inland Realty's 1997-2001 Annual
Groundwater Monitoring Reports submitted to the department are included in
Appendix G of this O&M document. The departnent's HWP reviews the
conte,nt of each annual grotrndwater monitoring report submitted by RCRA
facilities and subsequently completes a worksheet entitled "Annual Groundwater
Report Review." Copies of these worksheets for Inland Realty's 1997-2001
annual reports are containednAppendrr^Iof this O&M Report. Inland Realty's
Annual Report is a comprehensive document that contains all of the elements that
the deparbnent considers pertinent to an adequate annual report.

5.5 JusrrrrcATloN FoR CrssluoN oF GnoulrowATER
MoNTToRING
Inland Realty has conducted groundwater monitoring under interim status since
1982 and then under the RCRA Post-Closure Permit which was issued in March
1999, by the deparfrnent's HWP.

Pursuant to Condition II-C of the Post-Closure Permit, Inland Reality has

completed 3 consecutive years of groundwater without exceeding their alternate
concentration limits and has submitted a Class 3 Permit Modification request to
be released from groundwater monitoring requirements and reduce the post
closure period.

Through careful hydrogeologic characterization, adequate groundwater
monitoring well placernent, and over ten years of groundwater monitoring and
trend graphs lnland Realty has sufficiently dernonstrated that the contaminant
plume emanating from the surface impoundment has stabilized. Based on the
relative immobility of metals and the silty sandy soil, migration of contaminants
is anticipated to be minimal. Therefore, the departnent has agreed to cessation of
Inland Realty's groundwater monitoring requirernents and reduction of the Post
Closure Period purding completion of the Class 3 Permit Modification and public
notice requirements.
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6.0 CONCLUSIONS
This O&M Inspection re,port was prepared as part of Missouri's authorization to
administer portions of RCRA. The O&M report evaluates the technical and

regulatory adequacy of lnland Realty's groundwater monitoring program with
respect to the applicable RCRA permitted facility requirements contained in 40
CFR 264 Subpart F and Inland Realty's Post-Closure Permit.

The Sampling and Analysis Plan and field sampling procedures must be
designed to assure representative samples are obtained in a precise and

consistent maruter. Documentation must be adequate to support conclusions
regarding the representative nature of the samples. An adequate SAP must be
provided to satisff the regulations as published at 40 CFR 265.90(a),265.91(a)
and265.93(d)(4). Inland Realty's most recent SAP contains all of the elements

required for an adequate SAP.

The field sampling effort and field measurement procedures used by Inland
Realty were witlessed by the departrrent's ESP. Sampling procedures must
produce samples representative of groundwater beneath the facility as required

by 40 CFR 26s.91(a)(2), 265.93(d)(4) and 265.93(d)(7). Inland Realty's
sampling procedures are sufficient to provide adequate analytical results.

As required by 40 CFR 265.92 (a), monitoring wells must be constnrcted in a

manner that maintains the structural integrity of the wellbore and completed in a
manner that enables collection of representative groundwater samples. Twelve
wells were inspected for physical integrity with regard to surface well seals,

inner and outer casings, and general well condition. Physical well integrity
inspection revealed the monitoring well network to be in sound condition.

Since the physical well integrity inspection conducted by the departrnent's
GSRAD in Decernber 2001, Inland Realty has been released from their
groundwater monitoring program and all monitoring wells have been

abandoned. Monitoring well abandonment was completed in accordance with
Missouri Well Consfuction Rules at l0 CSR 23 and certified by the
departnrent's GSRAD on July 24,2002.

The department's ESP and lnland Realty split samples for monitoring wells on
Decernber 4, 2001. Field measurernents and analytical results between the
department and Inland Realty compare favorably, with a few minor
discrepancies. These discrepancies can be attributed to sampling methodology
and equipment calibration.
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The Annual Groundwater Report is a regulatory requir€,ment as described at 40
CFR 265.94. The MDNR reviews the content of each annual groundwater
monitoring report submitted by RCRA facilities and subsequently completes a
worksheet entitled Annual Groundwater Report Review." Inland Realty's
Annual Groundwater Reports included all of the elements the deparEnent deerns

necessary for an adequate annual report.

Inland Reality has completed 3 consecutive years of groundwater monitoring
without exceeding their alternate concenfration limits. Thus, Inland Realty has

submitted a Class 3 Permit Modification request to be released from
groundwater monitoring requirernents and reduce the post closure period.

Through careful hydrogeologic characterization, adequate groundwater
monitoring well placernent, and over ten years of groundwater monitoring and

trend graphs Inland Realty has sufficiently dononstrated that the contaminant
plume ernanating from the surface impoundment has stabilized. Based on the
relative immobility of metals and the silty sandy soil, migration of contaminants
is anticipated to be minimal.

Therefore, pursuant to Condition II-C of the Post-Closure Permit, the
department agrees to cessation of Inland Realty's groundwater monitoring
requirernents and reduction of the Post Closure Period pending completion of
the Class 3 Permit Modification and public notice requirernents.

Page 2l



Operation & Maintenance Inspection Report, Inland Realty, Maryville, Missoui

7.0 REFERENCES

Missouri Department of Natural Resources - Hazardous Waste Progranq 1988,

Comprehensive Groundwater Monitoring Evaluation.

Missouri Department of Natural Resources - Hazardous Waste Progranr, 1993,

Operation and Maintenance Inspection Report.

Missouri Department of Natural Resources - Hazardous Waste Prograrn, 1997,
Operation and Maintenance Inspection Report.

Missouri Department of Natural Resowces - Hazardous Waste Program; 1997-present,
Open file correspondence in RCRA Hazardous Waste Enforcement, Treatment/
Storage/Disposal, and Groundwater Monitoring Files.

Missouri Department of Natural Resources-Division of Geology and Land Survey,
2001, Monitoing Well Inspection Report.

Missouri Department of Natural Resources-Environmental Services Prograrn, 2001,

Sp I it Samp ling Re sul t s /I nve s ti gati o n Report.

Otsrien and Gere Engineers, lnc., 1999, Revised Groundwater Assessment Monitoring
Plan and Sampling and Analysis Plan.

O'Brien & Gere Engineers, Inc., 2001, 2000, 1999, 1998, 1997, Inland Realty
Enterprises, L.L.C., Maryville, Missoui Annual Ground l{ater Compliance
Monitoring.

Office of the Federal Register National Archives and Records Administration, (CFR),
1998, Code of Federal Regulation, Chapter 40, Parts 190-299,1027 p.

United States Environmental Protection Agency, (USEPA), 1986a, RCRA Groundwater
Monitoring Technical Enforcement Guidance Document (TEGD), Office of Solid
Waste And Emergency Response, 208 p., appendices.

United States Environmental Protection Agency, (USEPA), 1986b, Test Methods for
Evaluating Solid Wastes - Physical/Chemical Methods, SW-846, Office of solid
Waste and Emergency Response, 3rd Edition, vols. I and II.

United States Environmental Protection Agency, (USEPA), RCRA Groundwater
Monitoring Compliance Order Guidance, Office of Solid Waste and Emergency
Response, 97 p., appendices.

United States Environmental Protection Agency, (USEPA), 1988, Operation and
Maintenance Inspection Guide (RCRA Groundwater Monitoring Systems), Office
of Solid Waste and Emergency Response,14 P., appendices.

United States Environmental Protection Agency, (USEPA), 1989a EPA Groundwater
Handbook, Office of Research and Development,2l2p.

Page 22



Operation & Maintenance Inspection Repon, Inland Realty, Maryville, Missouri

Tanln I
Mrssounr DBpanruENT oF Narunlr, RnsouncEs AI\D

Iru,.luo Rr.Lr,ry
W.q,rpn Luvnl Mra,sunnMENT Courpanrsox

Tanr,B 2
Prysrc.lr, PnornnuEs oF W.q.rnn Smapr,ns

Cor,r,BcrED FRoM lxr,aNn Rr.lr,ry

Well Number Depth to Water (ft) Depth to WelI Bottom (ft)
GSRAD Inland

Realtv
GSRAD Inland

Realty
GMW #5S 8.92 8.91 23.86 23.82

GMW #5D 11.56 I1.56 37.77 37.76

GMW #9 6.90 6.91 30.16 30.1 7

GMW #4S 7.18 7.19 20.46 20.38

GMW #4D 8.55 8.55 37.10 37.09

WelI Number GMW #4D GMW #4S GMW #sS GMW #9

Color Clear Light Brown Clear Clear

Odor None None None None

OiUGrease None None None None

Turbidi8 Low Low Low Low

Tables
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T,q.BLn 3
Mrssounr DnpanrnnENT oF Narunar, RrsouncEs AND

Ixr,.urn Rrar,ry
Spr,rr S^u,rlnvc C oMPARrsoN

Well Number GMW #4D Grvtw#4s GMW #5S GMW #9
CALM ACLsESP Inland ESP InIand ESP Duplicate Inland ESP Inland

Arsenic 3.9 NA <1.2 NA 3.2 2.9 NA 3.4 NA 50

Barium 78 NA 57.7 NA 479 438 NA 674 NA 2,000

Cadmium <l <5 I 1.5 tt.7 1.47 1.04 0.83 <l <5 5 120

Chromium <2.5 t.2 46.2 14;7 <2.5 <2.5 3.5 7.08 4.9 100 49,000

Cvanide NA <5 NA <5 NA NA <5 NA <5 200 40,000

Lead 27.6 0.64 49.8 1.4 26.7 28.3 0.41 22 3 l5 3,000

Manganese NA 1,880 NA 73,400 NA NA 334 NA 1,070 50 I14,000

Mercurv <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 2 370

Nickel NA to.2 NA 848 NA NA 27 NA ll 100 10,000

Selenium 1.2 NA 2.4 NA 1.4 1.2 NA l.l NA 50

Silver <5 NA <5 NA <5 <5 NA <5 NA 100

Tinc NA <10 NA 2,020 NA NA <10 NA 24.6 2,000 1,175,000
* NOTE: ALL DATA REPORTED IN ppb (pdml)

NA- Denotes Not Analyzed

Tlnln 4
Mrssounr DnpanrnaENT oF N,q.runar, RrsouncEs Ar{D

INr,.lNn Rpl'l,rv
Frnr,o P,q,RAMrrER CoMPARTSoN

WelI Number GMW #4D GMW #4S GMW #5S GMW #9

ESP Inland ESP Inland ESP Duplicate Inland ESP Inland
pH 6.32 5.78 6.05 5.78 6.31 6.31 6.36 6.32 5.94

Temp oC t4 l5.l 16 16.7 l5 l5 16.5 t7 17.2

Specific
Conductivity

(pmhos)

2tt0 1553 3660 2650 4580 4580 2820 1460 1264

Turbidity
(NTtI)

NR tt.7 NR 28.4 NR NR 36.4 NR 60.0

NR - Denotes Not Reported

Tables
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AppBNDrx A

LocauoN & Srrn Maps

Appendices
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l. Objective

Thc purposc of this Crround Watcr Sampling lnd Analfis Plan (SAP) is to
providc information on thc procodurcs rad tcchniqucs usd in condwting
grcmd $arr sampling anab/sis, md mitaing activitics * tbc Inland RcElty

Company sirc (Figrrc l) in Mar,'villc, Missouri. This SAP has ba
dcvd@ o Doct tbc Egulatry rcquir@ts containcd in 40 CF& Parl 2&,
Subpart F and conditions describod in Missouri Hazardors Wastc

Managcme,nt Frcility Pcrmit Part I (PcrmitNumbcr MOD099238784).

Thc Ground Watcr Monitoring and Conrpliancc Monitoring Progran\ as

dcscdbd in Spaid Pcnnit Ccrditio II, cqrsists of semi-annual ground wEtcr

sampling and analyses, semi-annual ground watcr clwation mcasurcmcnts,

and mmparison of analytical data to pcrnrit-cstablishod Crroud Watcr
Proteaim Standards (GPS). The first sampling evcnt undcr this SAP will bc

thc first rcgularf schedulcd sampling cvcnt following approval of this draft
SAP. This SAP is a revision of thc previous SAP datd Augrst 1997.

-

Find: l"Irch23.l99
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2. Ground water compliance monitoring plan

2.1. Monitoring wells

This c,haptcr dcscribc thc groud rurtcr monitoring prognm to bc

implemcotcd at thc Inland Rcalty Compary prop€rty in Maryvillc, Missouri
(Figurc 2). Thc purpcc of this Program is mntinucd Esscssmcot of thc

gru4d $atcr quality at tbc sitc dqring thc pcrmit co6pliancc pcfiod. tf thrce

consccutivs pars of scmi-annual sampling indicatcs no orcccfurccs of thc

pcrmit-established GPS, listed in Tablc I of the Permit" thc permittcc may

rE$Et that grcurd rmtcr sampling bc discstinud. Thc currcot ground watcr

monitoring netrvork has becn dcemed to be adequatc to be used to monitor
grundrratcr quality and to bc able to detcct rryhether constituens of conccm

are mignting downgradiart of the propcrty.

Thc Cmpliarrce Monitoring Program grourd water monitoring wcll network

consisb of ttrirtear grurnd natcr monitoring wells as shown on Figurc 2. The

following monitoring wells have been selected as point of cornpliancc
(effectivcness) wells and will bc samplcd scmi-annually: GMW #2S, Glvf\tr
#2q GMW#3, Gt\^M#3S,GN[\M#3D, GNIW#4S, Glv{W #4D, GMW #5S,

and GMW #5D. The following wclls complerc thc monitoring wcll nctwork
and will be sampled uurually: Glvfw #65, GMW #6D, GMW #7, and GN{W

#9.

Additiqul cffectivcrrcss wclls may bc instElled druing thc compliancc pcrio{
ifrrcsary,tonrcctthc rcquiranents of 40 CFR 264 Subpart F. Changes to

thc list of the c{fcctivc,lrcss wclls arc subject to modi{ication in accordancc

with 40 CFR 270.42 ard are subjcct to Missorui Dcpartncnt of Natural

Rcsqnces (MDI{R) approval. Within 30 days of written MDNR approvat, a

revised SAP incorporating thc approvcd changcs wi[ bc submittcd to thc
MDNR

Static grund nater clwatims will be nrcasured on a semi-annual basis for thc
compliancc monitoring wcll nctwork and thc four piezometcrs.

Final: March23,l999
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Ground Wetcr Srnpllng ud Anelyrb Plen

2.2. Monitoring well system inspcction

fuingtrft grund $atcr sampliag evcat a mitciag uall syste'n inspcctio
wi[ bcpcrformod. Thc ongoing fuspcctioo progrEm will cvaluate tbc gcocml

mditimof6cmitcinguc[ systcmin ordcr to rccommcnd snd implcmcot
rcmcdiaVrehabilitation msasur6, if ncccssary. This information will bc
irchdd on thc Ficld Sampling l,og that includcs a monitoring we[ intcgrity
chccklis! a copy of ufiich is includod as Appcndix A. In additioo, thc totsl
d4h of thc monitoring wclls wil bs mcasurcd oncc a ycar to asscss uficthcr
siltation is earrring. Wells thst cxhibit variations in totsl dcpth of grcatcr
than 5% of taal soecu lemgth (an indication of scdiment acctmulation within
6c \rcllbac) will be redcvclopod Well rodcvelopment will be accomplishod
tsing bailing r lor-yidd prrnpiqg nEthods. Succcssfirl rctrabilitation wi[ bc
dmrrstod bV a total uall depth nrasuretut ttrc demonstratcs minirnal wcll
screcrr occlusion (ideally zcro).

Monitoring wells wtrich are assessed to havc bccn damagcd or to havc
darnaged surface seals will have rcpairs undcrtakcn within 7 days and will bc
rcstored as follows:

Surfacc scals and protective covers will bc removed. Precautions will bc
taken not to disturb thc well casing of integrity of the monitoring wcll.

A csrsrt/bctrtonitc gors wi[ bc uscd to scal thc annuhs !o jrst bclow thc
fto6t lirE. At that point, a continuously pourcd concrctc pad of cxpansive
cement wi[ bc cmplaced around the well cEsing. Thc pad will bc a

minimum of 4 inches thick and cxtcnd outward at least 1.5 ft.

Upon complction of thc wcll rcpairs, thc top of cach casing wi[ bc
resurvcycd to vcri$ that thc work cffors havc not rcsultcd in thc
displaccurent of thesc casings.

If it is asscsscd that thc intcgrty of thc monitoring well install*ion has
beco compromisd and rchabilitation effors connect bc swccssfully
implcrncntd a replaccarcot wcll will bc irstallcd and/or thc wcll will bc
abandoned according 3o statc regulations aftcr concurrcncc with MDNR

MDNR will bc notilied at least fivc days in advance of constnrctim or
modification of thc ground watcr monitoring systcNn, rs rcquircd by Spccial

a

a

a

Otsric,n & CrGrE Engineers, [nc. 4 Find: Marctr 23,1999
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2. Grcund water ampliane monltorin( plan

Pcrmit Condition U.D.5. Rcplaccmcot of an ocisting wcll that has bcco
danaged a rcodcrcd inopcrablc without changc to laatioq dcsigg or wcll
@th rcquircs a Class I pcrmit modification.

23. Ground wrtcr monitoring wcll ebendonmcntfinstdletion

A darugod monitoring wcll nhich curnot bc rcpaircd a rcstorod will bc
rcplaoed with a rcrr manitoring wcll. Thc abandoncd nronitoring wcll will be
sealcd in accordancc with Missouri rcgulation l0 CSR 23, Chaptcr 4.
Doorusmtion of thc mcthods pcrtsining to wcll plugging and abandoorncot
and wcll abandonment rcgistration forms will be submitted to thc MDN&
Division of Gcology and Land Srn cy (DGLS). A copy of thc well
rcgistration form ard rcgistration acccptance will bc includcd as part of thc
fuinual Grormd Watcr Compliancc Monitoring Rcport (Spccial Pcnnit
Cmditian ILF). fuy change in the numbcr of wells to be rnonitored rcquircs
a Class II Pcnnit ModificatiorL in accordancc with 40 CFR 270.42.

Moitcing uEU nrylrcrurt installatim will bc complctcd trsing convcntional
hollow-stcm augcr drilling methods. New monitoring wells will bc irutalld
in accordancc with l0 CSR 23, Chaptcr 4. Split-spoon soil samplcs wi[ bc
collected evcry 2 ft or change in formation, according to ASTM Mcthod
Dt586.

Thc monitoring well will bc constructed of a l0-ft section of 2-inch inncr
dianracr (ID), manufachned O.OlGinch slottcd polyvinyl clrloridc (PVC) wcll
scrccrt' and appropriatc lengttLs of conpatible 2-inch [D, soli( threadc4 flrsh-
joint PVC riscr pipc. Prior to installatioq well mat,crials that havc not bccn
pre+lcanod will be stcam{leanod to r€rnovc dirt, grcase, oil, or other potcntisl
contaminants wtrich may havc comc in oontact with tlrc matcrials druing
transporl

Thc lO-ft wcll screcn scction will bc installed to intcscct thc dcfinod
pcrrrcable zone, but not to extcod into the overlying silt and clay or thc
undcrlying till confining laycr. A clcarq washd gaded sand pack wi[ bc
placcd around thc well screco and octcnd approximately two fcct abovc thc
scrccn top. A minimurn of 2 ft of a bcntqritc scd will thcn bc cnrplaccd abovc
thc sand pack and thc remaining annular space filled with bcntonitr/cemcnt
gmrt via a trcmic linc with horizontal dischargc ortlcts. Sullicicot titnc will
be allorcd to hydratc ttre bentonitc pelles prior to gfouting thc wcll annuhs.
Thc minimum rpcommcmdcd timc for this to occur is 4 a 6 hr within a

Final: March 23,1999
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Ground TYdcr Srnplinr end Andvrlr Plen

2.4. *yr srmpling cvcnt

sa[ratcd zqrdd tbs scal bc fuEtalld in 6c vadoc zonc, clcan tlP lmtcr
will bc adde rhc nallborc annults as rcquirod to Promotc bcatonirc

hydration l:;scqucot to urcll installatioo, a protcctivc stccl casing with
lockingcap will bc placcd ovcr cach well and will bc scarely sct in mcrttc.
Ilol€s will bc ddlld into thc sides of the basc of tbc stccl casing to allow for
dninage.

Oru@ cquipmcnt and assaiated tools, including augcnt, drill rods, sampliqg

cquipmcot, \*reochcs, ctc., having contactcd PotatiElly imPactd mdcrials

will bc doconuminatcd rsing a portablc prcssurizcd stcan+lcaning uaif
Split-barrcl samplcrs wi[ be clcancd using a detcrgcot (Alcooox t)"c) rlnsh

and clean watcr rinsc Eftcr cEch sampling cffort

Subeo$rd to installatiorU thc new monitoring wclls will bc dcvcl@ uing
bailcr or low-yield prrnping mcthods. Each wcll wi[ bc &vcloped until a

dativety scdinurt-ftee grurnd rratcr samplc can bc obtained. Following wcll
inSallation ard dcvclopment, a field instnrmcnt survcy wil bc pcrformea W
a registcrcd survcy<x to cstablish the location, top of casing clcvatioq and

ground clcvation for thc ncwly installed monitoring wclls.

For refcrcncc, copics of thc boring logs and wcll constnrction &tails for thc

current monitoring well nctwork are included in the SAP as Appardix B.

As rcrjrird in Spocial Pnnit Cmdition II.D.S., the MDNR will bc notificd at

lcast fivc da.'s in advancc of conducting well abandonment or ncw rrcll
installation . New monitoring wells will be sampled no later than thc ncxt
rcgularly schcdulcd sampling cvent following installation.

As describcd in Special Pcrmit Condition II.E.7, fivc years 8ftcr thc issuancc

of thc pcrmit, tno ground watcr monitoring wells historically cxhibiting

impact will t.: samplcd for 40 CFR 264, Appcndix D( volatilc cganic
compounds rVOCs). Thc analyscs will bc uscd to cvaluate if additiooal

constitucnts are &tcctcd that may bc attributcd to thc formcr impoundmcnl
Ifdditionsl constihrents are detccted and confirmed by additional sampling
a Class I pcrrrit modification will bc proposod in accordancc with 40 CFR
270.42. Thc modification will propose the addition of the ncw hazardos
constitucns to the compliancc monitoring program.

6 Final: Marctr 23,1999
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3. Compliance monitoring program sampling procedures

3.1. Ground wetcr sempling schedule

Ground watcr monitaing wclls shall bc samplcd in accordare with thc

- schcdule in Spccial Pcrmit Condition II.E., Tablc II. AnEb/ticsl dctcctio- limi15 will achieve thc limits listod in Table I of tbc pcrmir Crround watcr
laboratory analytical pararnetcrs arc:

The conccntration of chromium m wi[ bc calculatcd by subtracting thc
conccntration of chromium V[ from thc otal chrornium conccotration. ptl,
spcrifc qtdrrctarrc, static gound rratcr clevation, tcmpcraure, and totsl wcll
&pthwill bcmcasurod in thc field.

Thc grornd lvatcr rncritring wclls will bc samplod according to thc sctrcdulc
below:

Well ID Frequency

Scmi-aruually
Scmi-annually
Soni-annually
Sani-annually
Scrni-annually
Serni-annually
Scmi-amually
Scmi-annualty
Sani-annually

Well ID

Cslmium 1Cd1
Chromium(Cr) VI
Lead (Pb)
Mcrcury QIg)
Zirc,(7'n)

Chromium (C0 m
Crnidc (CI9
Mangancsc (Mn)
Nickcl (Ni)

GMW #65
Glv{\4r #6D
GMW #7
Gtv{\I/ #9

Frequcncy

Annually
Annually
Annudly
Annudly

GMW #2S

GlvfW #2D
GMW #3

GMW #3S
GMW #3D
GMW #4S
GMW#4D
Glvfttr #5S

Glvft{, #5D

Final: lv{arch23,1999
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GroundWrtcr rnd Andvrb Ptrn

3.2. Prc-rempling pnoccdurci

Appcodix D(, 40 CFR 264, VOC uslysis will bc pcrformod cvcry fivc prrs.
Samplcs for Appcodix D( anabrcis will bc collcaod from GMW PIS and

Gtv{\I/PlD.

As part of cach sryling g'pt, thc following stcps will bc tlkco by pcrsootrcl

rcsponsible for sampling:

. Rcvi6r, tbc saryting ptocodlrEs and Hcatth aod Safcty Plan as outlincd in
Appcndix C.

. Obtain appropriarc contain€rs for samplc colloction- Thc typc and

quantiticsofqrtairss wi[ bc idcotilid bascd on thc laboratory analyrscs

to bc pcrformcd as outlincd on thc chain of custody form contairrcd in

Appdix D.

. Examine ,u-pio, bottlcs, atd prcscrvativcs; contact laboratory

immediatcly if any problems are discovcrcd-

. Confirm sample dclivcry tirnc ard mcthod of sample shipnrcnt $'ith thc

laboratory.

Asscmblc and inspoct {icld cquipnrcnt to bc gscd for samplc colloction;
vcrify that cquiprnent is clean and in Prop€r working ordcr.

Cali;brate ftld irrsfunsrts and/or meters to manufacturcr's spccifications.

Spaift oqrenivity, pf[ ad utidity macrs wi[ bc calibratcd to laro^n
calibratiqr Sandard sohtiqrs. Rcdleck calibration prior to sampling cach

wcll. Calibration activitics $'ill bc rccordcd on thc Ctround Watcr

Sampling Field Log.

Establish wcll location and wcll idcotification.

Obtain n*6sary kcys for wclls or gatcs.

Exanrinccadrucll fa'damagg, tampcring crosion around thc wcll casin&

ctc., ard notc on tbc Ground Watcr Sanrpling Ficld Log.

a

a

a

a

a
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3. Complione moniloring pno4arn santpling prwdtns

a

a

Plu clcan plastic shceting around thc wcll to provi& r banicr bctu'E
thc surrormding Fotrnd surfacc and sampling cquipmcnt uscd-

Drominac$a&rhrcl indicators and mcasuring tspcs lrscd in tbc urcll
by thorougtly wiping with a distillod watcr-soako4 clean papcr torpcl.
Rfursc with distillod watcr.

Opcn tbc rvcll cap and makc a visual cblck down thc casing noting thc
cqrdition of thc wcll casing and uttcthcr t pcrmsmt gronnd *atcr lcvcl
rcfcrrcncc point has bcco cstablisbcd on tbc casing. Notc obscrvatios m
thc Gronnd Watcr Sampling Ficld Log.

Prior to initi*ing ground water sampling, wabr clcvations wi[ bc mcasurcd
in cach of tbc wclls ard thc four piczomctcrs on-sitc. Crround watcr lwcl
measuredrents will bc collccted as follows:

A graduatcd measuring tap€ will be tsed to measurc thc depth to watcr
from tbc top-of-casing referencc poinr Rccord thc dcpth on thc Grorrnd
Watcr Sampling Field tog. This procedure will also bc uscd to measurc
thc depth of the well. Measurerncnts shall be madc to thc ncarxt 0.01 ft"

Aftcr cstablishing the watcr levcl, thc volurrc of watcr within thc well will
be calctrlated.

Prb to initiuing the well purgng proo6s, thc following information should
bc recordcd in a ficld log book and/or on thc Ground WaEr Sampling Ficld
I.og:

. Wcll numbcr

. Day/datc/timc

. Weathcrconditions

. Condition of thc wcll and surrounding arca

. Sampling tcam mcmbers

a

3.3. Wrtcr level melsurements

3.4. Record kecping

Final: lv{arcl23, 1999
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GroundSrrtcrSupllaq rndAnrhrbPlen

a

Instnrmcat calibmtion informatioo
Wstcr lsvcl prior to purging
Dcpth to thc botom of thc rrcll
Volrre of nratcr to bc purgcd

Physiral propcrtics of wacuatcd u{dcfi @lor, odor, u6idity, prcsrc of
uFa$Hrrs phasc liquids
Dwiatims from planncd sampling mcthodolory.

3.5. Lrbdr

3.6. Purging thc well

Samplingju labcls should bc fi[d out to inclu&:

. Samplc number identification

. Initials of sampler

. Datc and timc samplc colloctod

. Analytical paramders

. Sitc laatim

. Prescrrrativc

. Clicnt namc.

Prior to sampling thc wclls will bc purgod to rcmovc thc standing watcr
column from thc wcll casing. Whcre rechargc is suflicicnt, a minimum of
throe well volurncs of watcr wiU bc rcmovcd from cactr wcll. A well volunrc

of watcr is calculated using thc following formula:

v = (o.4exhxo

whcrc:

. V= standingwatcrvolurncingallonstobcpurgcd

(0.49) is acorrcction fa.torwtich includes convcrsion from furchcs to
fGGt lnd thc fsct that thrcc volumcs are to be purgod

Otsrico & Gcrc Eoginus, Inc. lo Find: Itlarch 23,1999
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3. Comoliane monibrin? orcFan samoknR ptwdtns

a

a

f,=

f=
lincar fact of standiqg vntcr in thc casing

insi& radirs of well in inchcs, squared"

a

3.5.1. Briler method
. Attach a Euv, dm lcnglh of dodkatod pot5arqdc ropc to thc ddicrtod

,baik lor*rr 0rc bailcr to thc botrom of tbc well and agibrc thc bailcr up
and down to suspcod fim-grainod mltcrids scEld in thc lvcll, thcrcby
facilitating tbc rcmoval of thcsc matcrids.

Initiatc bailing thc well from thc wcll bouoru Grotrnd walcr should bc
pourcd from thc bailer into a graduatod pail to measure the quurtity of
watcr rcmovod from tbc well.

Continue bailing the well tbroughout thc watcr column End from thc
bottom until a sufficicnt volumc of grourd watcr in tbc wdl has bcco
rcmoved or until thc wcll is bailad dry. If ths wcll is baild &y, allow
$rffici€nt tinE fff E c $€ll to rccover bcfore prococding with thc tut stcp.

Rccord this inform*ion on thc Cnound Watcr Sampling Ficld Log.

In wells which cxhibit suffrcient rccharge, pH, spccilic conductancc, ard
tcmpcraturc mcasurcmcnts wiU bc mllcctod &om thc initial bailcr of
gound $ster and aftcr rcrnoving cach well volunc. P,rrg-g will continue
until two of the wcll volumc mcniurcmcnts arc within *.lE/c of thc
prccoding valuc over two succcssive well volumes ad aftcr at lcast thr€c
total wcll volumcs havc bccn rcrnovod. Rccord this information on thc
Ground Watcr Sampling Ficld Log.

a

a

a

3.7. Sempling protocols

The uatcr rrurovod ering prqging a possible decontamination procedurcs

wi[ bc dis&argpd to thc L^rclde Chain Company wastcwatJr pretrcatrnent
systcm.

Each well will bc sampled according to thc following procedurcs

Rcrnove thc sampling bottles from their transport containcrs and preparc
thc bottlcs for rccciving samples. tnspect all labels to facilitarc propcr

a

Final: lvftrch 23.1999
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smplc llcntification Srmplc boulcs will bc kcpt ol with thcir csps ql
until tbcy rre ready to reccive samplcs.

. To minimizc agitation of thc watcr in tbc wcll, initistc sampting by
loming tbc ddicstd bailcr slowly into thc we[ making ccrtdn to
submcrgc it onty far coough to IiU it cornplctcty.

. If thc samplc boElc canrct bc filld quiclly, it will bc kcpt col with tbc

cap o until it is 6llod Samplc cmtaincrs will bc prcscrvod apProPridc}
(nitric acid fa mctals and sodium hydroxi& fq cyanidc).

. Rcturn cach sanrplc bofilc to its propcr trsnsport cotaincr. Prcscrvc

samples by redtrcing thc tcmp€r8hrc within thc containcrs to

aperorfunatcty 4' Cclsius using bluc icc or wct icc. Samplcs mrst not bc

allourcd tofrazn.

. When samples are to bc split with the regulatory agency or othcr party,

cach bailcr-futl of watcr should bc split betwcctr both partics' jars, onc jar

tpc 8t a timc.

. Rccmd thc phpical appcarancc of thc ground watcr obscrvod during

sampling on thc Ground Watcr Sampling Field Log.

R€placc dte rcll cap and lock the well protcction assernbly bcfo.c lcaving

thc wcll locatioo.

. Bcgin the ctrain of ctstody rccord (Appcndix D).

To malcc npre cfficicnt usc of sanrpling tinrc, monitoring wclls that arc purgcd

and sampled prior to 12.01 p.m. will not have their hexavalcnt chromium

sanrplc collection until aftcr t2:0t p.m. of thc same day. This will allow as

mu& tinrc as pcsiblc fr thc samples !o bc &livcrod to thc laboratory within
the hcxavalqrt ciromium 24-tr holding tfune 3nd will allow thc sanrplcr !o

completc thc day's sampting carly cnough to dclivcr thc samplcs to thc

ovcrnight delivcry scrvicc. It will not bc neccsssry to rcrnovc dditiood
quantitics ofnatcr form thc grotmd watcr monitoring rrclls prior 3o collccting

the hoovalent chromium samples.

Final: March 23,1999
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3. Comoliaru aonltorins orcna n sampling prwduras

3.t. Srmplc contnol end chein of custody

a

a

a

o

Frprqcr idcntification in thc ficld and propcr trrcking in thc lrbontory,
samplcs wi[ bc labcld in a clcar rnd consistcot fashio"

Samplc labcls will bc untcrprmf, a samplc jars wiU bc scald in plrstic
baF.

Ficld pcrsonncl will mdntsin a sampling log shcct

The sampling field log shccts will contain sufficicot inforrnation to allor
rmstruction of thc sample collctim rod handling procodurcs at a latcr
timc.

Fachground watcr monitoring wcll will havc a corresponding samplc log
shcet wtrich includes:

o Samplc idcotificatioo numbcr
o Wcll locatimandnumbcr
o Datc&dtfunc
o Samplcr's namc
o Samplc trpe (composite or grab)
o Analysis for which sanrplc was oollcctcd
o Field parametcrs including pH, tanpcrature, and spccific conductancc
o Mcthod of prcservation
o Additional comments as n6sary.

Eac! salrylc will havc a corresponding cotry on a chain of crstody rccord
(Appendix D). The rccord will includc:

o Site nanre
o Samplc idcntilication numbcr
o Samplc tlpe (i.a., watcr, rcil, sludgc)
o Datc ard timc of collcction
o Nunrbcr and typc ofcontaincrs
o Prcscrvatives
o Rcquircd analyscs
o Signanrc block for custody transfcr.

a

Final: l,Iarch 23,1999
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3.9. Semplc conteiners

3.10. Sempling westc disposd

Srmple cmtaincrs will bc pre-cleancd and contaminant-frcc. Thc lab jrr
supplicr will havc prc<tcancd thc sampling jars accoding to USEPA-

ryprwod cleaning mcthods. Tbc ttrslyticd lrb purchase thc prc'clcanod

botlcs firom a rcputablc talaatory srrypty vcodor. Sample mtaincrs will bc

prc-prcscrrrod by thc lab.

During ground wstcr sampling, potcntially impactcd sampling cquipmcat
(gtassmrc) and disposablc supplies (plastic shccting ropc, Iatcx gloves, ud
papcrtorals) will be gpncratcd. Brdcco glassware will bc rinsd with distilld
rrratcr,placodinplasticbagp, lnd dispcd in thc Laclcdc Chain gcttcrlt rcfirsc

cmtaiu Thcrinsc $aterwill be cqrtained in a brclca 8nd disposcd of in thc

Lelodc Ctain wasts$rarcrplurcatrtcnt plant Dispooablcs will bc plaocd ino
plastic trash bags and placed into thc Lrcldc Chain gcncral rcfirsc omtaincr
fa dispGal. Ctothing that hEs bcctr splashcd with gromd watcr will bc placod

into plastic bags at the cnd ofthc sampling cvent. Thc clothing can bc washod

as long as thc splashcd clothing is scgrcgatcd and washcd scpararcly frorn
ntrmal larmdry. If disposablc covcralls arE tvorn, they will bc placcd into
plastic bags and placcd into the I,aclde Chain gencral plant rcfirsc containcr

for disposal.

Otsricn & CicrcEoginccrs, Inc. t4 Final: tvlarch 23,1999
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5. Laboratory QA/QC procedures

5.1. Intcr- rnd intre-leboretory progrrms

It is intcnded that American Tcchnical and Ambtical Scrviccs, Inc. (ATAS)
of Maryland Hcights, Missouri will bc pcrforming thc laboratory md)4rcrt
work for thc grormd uratcr sEmplcs collcctcd ftgy rceortcdty havc an
ortrnsive QA/QC prograrn, following thc procodurcs cstablishcd in SW846,
as urll as thmc outlined in thc following scctiors and illutratcd on Figrrc 3.

Ttrc laboratory participatcs in intcrJaboratory programs ttuorgh thc
ocrtificatian prognms ofvariors states. Inra-laboratory progrsms includc thc
snatlais of duplicatcs, spikes, surrogatc spikcs, and rcfcrcncc samplcs. This
information will bc provided along with the rcgular quartcrly ground watcr
data submittals.

In quatity control, *precision" means the agrecrncnt within a sct of rcplicarc
rE$lts. Prccision is dcscribad in tcrnrs of dcviation, variancc, or rangc. Thc
tcrm "accuracy" referc to the neamess of the analytical results to the tnr
value. It is dcscribcd in tcrnrs of crror, bias, or pcrcat rccovcry. Togalrcr
with the samples analped in the laboratory, the stalf rses duplicarc samplcs,
spilcd samples, blanla, and samples with a predacrnrined mnccntration of the
parameter called thc "refercn@ standard" tojudgc precision and accuracy.

A "spilccd samph'is qrc wtrich has a spocilic amount of thc paramctcr addd
to a samplc already analyzod. The accuracy of an analytical mcthod is
cstablishd by thc rcoovcry of the analytc from the samplc matrix. Following
analpis of the spilccd sample, thc tcchnician records thc totd arnount of thc
pErEmcter. Thc conccntration of thc parametcr.that is found in thc spikod
sanpb is usd to calodatc reooveries which arc comparod to thc conrol limits
inthc databasc. AnElJAcs filndwithin thc cqrrol limis uc acccptcd as valid-
Ifthe valtr is found to be beysrd ftese limits, the analysis will be rejectcd and
thc sample will bc rc-analyzed

Final lv{arch 23,1999
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5.2. Error detection

5.3. Lebontory cquipmcnt deconteminetion

A samplc can be split, and multiplc EItEbNs6 can bc pcrfurmoA Thcsc rrc
'laboratory duplicatc sampl6," aDd thsy indicatc thc prccisim of thc

analytical mahod - thc ability to rcproducc a rcsult uhilc pcrforming ury
givca proccdure.

Many samplcs arc an8ttzd in tbc prescot of rcagcots. A *blsnk" sample is

distilloduatcrintoufridttbc rcagcots havc bccn addcd tn analyzing a blanh
no detcctcd conccnfation of thc paramctcr should bc mcasurod" If thc

paramc&r is mcasure4 thc analysis is dccmcd contlminstld- Whcocvcr

contemin^+io is fflrnd erough lhc ansbsis of blEnl$, thc laboratory scarchcs

fq, its sonpc. DAcAcdcmtamination is racordc4 and thosc rwords arc usod

to corract analytical valucs or, ifncccssary, to rcjcct a sct ofanalyscs.

Thcrc arc two catcgories of error which may oocur in snslyticsl programs -
systEmatic ard randonL Sptanatic ctrors arc causcd by an incorrcct or faulty

procednes; these errors produce inaccurate resuls. With a rigorors QA/QC
prograrn, thcsc crrors arc detcctc4 and thc analyst is ablc 19 makc tlrc

nscessary corretions.

Therc can bc mary causc ofran&rn errors, and thcy may relatc to thc skill of
thc anatyst Random crrors a(foct prccision morc than thcy affcct accuncy'

and thcy arc difficult to correct. The QC program c,an ass6s thc magnitudc

ofcrror, and it can assign a levcl ofconfidcncc to thc data. A low lcvcl of
confidencc indicatcs a necd for additional training of thc analyst.

Tbc lab performs normal maintenancc and cleaning of it5 laboratory

cquipmcnt on a daily basis. Thesc activitics arc pcrformcd according O thc

manrrfaOrrcr's rpoqnrsdatists. Cqrtaminated taboratory equipmant would

bc dctcctcd in thc analysis of thc mcthod blanls. To addrcss dctcctd
conccntrations in the mAhod blanlc, the laboratory rc-analyzcs thc cotirc

barch aftcr tbe cquipmcnt has bcco systcrnatically clcancd.

Finat: Marctr 23,1999
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5. Labomtory OATOC prccc&rcs

5.4. Detr mrnrgcmcnt

Ihc data gatrcrod in thc labcatry's QA/QC Fogram rcsult in a largc numbcr

of rocorrds. Tbc tabaatory cmploys tbc mcthods dcscdbd bclow to ordcr lnd
ansbze ttrc data. This rystcm facilitatcs tbc documcot*ioo of cach stcp of
samplc handling. Thc day-today cftorts of tbc QA/QC progrsm build a
*QA/QC modcl." This modcl providcs dctlild control cttlrs lnd @trol
limits u/hich mcasurc tbc performancc of tbc laboratory daity. Examples of
omtrol charts are listcd m Figurcs 3 ard 4; thc daily quality control eflirrts to
ascatain quality assursnce are summarizcd oo Figrre 5.

Thc data management rystcm begLts to track a samplc as it cntcrs tbc
laboratory. Each sample is taggcd with a uniquc idcntification nuurbcr. A
cmpua-rnanagpdmding format is uscd to catcgorizc samplcs. This format
can bc adaptod to cvcry 8nalytical invcstigation. [t thcn scrvcs as thc basis for
storsgc and rctrieval of data.

Any nreasrrcnrcnt which is madc repeatcdly will display a numbcr of diffcrsnt
rcsuls. Becausc not all the measurements are likely to bc thc same, they will
be distributed typically close to the mcan or lvcrage. Thc ovcrall disribution
of resuls will be that of the normal distribution with the familiar bcU shape.

The QA/QC progrEm monitors the mcan and thc standard deviation from thc
mean. Control limits (Figures 4 and 5) arc calculated at thrce standard

deviatiqs frrorn thc nrean (99.y/oconfidencc lcvel of thc normal distribution).

As quality control data arc mllccte{ the oract distribution of thc data is
cstablish€d Statistical rnettpds evaluatc the quality of the data by calculating
oqrtrol limits and warning limis fior cach paramctcr by matrix. Thc warning
limit is defincd as two standard deviations on cithcr side of thc mean; this
provides a 95Yo conlidence levcl. The control limit refcrs to an intcrvd of
ttuec standarrd dcryiatians an cithcr sidc of the mcan and providcs a confidcncc
lcr.elof 99.f/o.

An analyst in thc cnvironmcntal laboratory m8y examirrc thc quality control
databasc at ary timc. Thc analyst may chcck the pcrccnt r-ecovcry, duplicatc
ratiG, pcturtofrcfaerce stsndanC, and a blank valuc agairst thc most rcccnt
mcan, stEndard deviation, and control limits wtrich havc bcqn calculatcd for
each databasc. Thus, thc analyst can assess wtrether thc valucs found arc

within an acceptable rangc.

Find: March 23, 1999
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5.5. Deily rccotd

On a daily basiq ttc QA/QC progrmmm'8cs dtta uthich mitor tabratory
sn$rs6 of dupticarc and spikcd samplcs rnd s,,nthctic lcnotms. Thc lcldcr
of thc QA/QC grorry rcvicws thc statisical progrsms u,hich mitr thcsc

amh;sc daily. Tbc lcsdcr ch€clcs thc most rEccot databasc in thc mputcr.
Thacfce, tbc lcadcr can howuilrcthcrthc rnalyticat mcthod's pcrforure
b wi6in aoccptabh rangcs and can docidc rrytcthcr to rcocpt, rcjccq or rcpcat

thc anatyscs.

Each day thc QA/QC grorp leadcr is ablc to rwiew I rcport containing

information on thc quality contnol sanrplcs. The samplc numbcr, tcst
paramctcr, quality control samplc t,?c, dste of ana\nis, pcrccnt reovcric,
rdativc crKxs, and warning ard control limits are strowa on this rcPort Tbc

QA/QC grup lcad€r is ths able to sxsminc thcsc data cach day and cvduarc

aoc?tability. A scan of thc strca can rcll thc stattrs of turfrnishod samplcs and

thc values of quality control data cntcring databascs.

Find: March 23,1999
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6. Reporting requirements

Ibc Annual Grormd Watcr Courpliancc Mmitoriqg R4ort will
csnpr*rcosively addrcss thc tcchnicd requircmcots of 40 CFR264 Subput
F Ed 6c Pcrmil Thc repct wi[ bc submitrcd o MDNR by March t of cach

calcndar par for thc prcccding calcndar ycar. Thc EPort will disatss thc

cvolution of thc ground r+ntcr monitoring progrEln and rn cvalurtion of thc
adcquary of thc program rclatcd to its intadcd puposc. Tbc ruport will
srrmmarizc relcvant ground watcr monitoring information in thc form of
discussions, ground watcr flow calculations, and diagrsmmstic illustrations.
The report will includs, but not bc limitcd to:

Field parametcr measucmcots
Copics of ficld sampling logs
Crround watcr analytical reports
Well repair documentatiorL if applicable

QA/QC documcntation
Othcr rclevant ground water information
Tabulated grourd watcr clcvation data

Comparison of analytical data to Pcrmit Groud Watcr Protcction
Standards
Ground watcr potentiomctric maps

Chsnical concsrtration trend gmphs

Evaluation of the ratc and dircction of ground watcr flow
Evaluation of tlre horizontal and vcrtical exEnt of hazarrdors constihrcnts

Evaluation of surfacc and subsurfacc wcll intcgrity
Quantity of ground wstcr purged &om cach well and total purgcd

Boring logs for ncw borings
Crurndnatcrrncritcing well diagrams for new grourd watcr monitoring
wclls.

Final: l"{rrch 23,1999
i:\stlouisSmjocts\3050005\5_rpts99rps\saprpr wpd

2t Otsrico & Crcre Enginas, Inc.



GmuEd Wdcr Suo[nr end AnrtvrL Plrn

Otsrico & Cc13 ttnginoqA [r. x2 Finek ltlrrrlh 23,1999
i:fOouistproloctstg0s{n05$-rpts\99rptr\aprpt uryd



7. Flood contingency

A omtingpocy plan fa thc inspction of wclls cmtrctod by 0ood watcrs

sbold not bc ncccssary sincc thc sirc is not in a l0Gyr flood ptain.

FineL lv{archZl,Iggg
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GROUNDWATER SAMPLING AND ANALYSIS PLAN (SAP) WORKSHEET
Prepared by

MISSOURI DEPARTMENT OF NATURAL RESOURCES
HAZARDOUS WASTE PROGRAM

GROUNDWATER UNIT

Facility Name and Address: lnland Realtv Companv
2500 E. First Street
Marwille. MO

Date of SAP evaluation: 6117199

Person performing evaluation : Chris Kumo
Date and source of SAP evaluated :3129199

O'Brien and Gere Enoineerinq Consultants

Does the SAP specify that the following field data be measured and
recorded (field logbook or sample sheets) during each sampling event:

a) Water level (each sampling event)?
b) Totalwelldepth (at least annually)?
c) Weather (temp, general atmospheric conditions)?
d) Physical condition of the well?
e) Sampling team members?
f) Well number, date and time of sampling?
g) Physical description of well area?
h) lnstrument calibration information (before and after)?
i) Actualwell purge volume and calculations?
j) Presence/thickness of any immiscible layers present?
k) Any deviation from planned sampling methodology?

2. For well purging does the SAP specify:

Y/N/NA

1

a)
b)
c)
d)
e)

f)
s)
h)

Purging technique?
Type/composition of equipment ( manufactu re, model )?
Dedicated equipment?
Non-dedicated equipment? Deoth Probe
Decontamination proced ures for nonded icated equi pment?
Distilled Water
Volume to purge (generic)?
Method of calculation of purge volume?
Use of stabilized field parameters (pH, temp, Sp. Cond., Eh) to
determine when purging is complete?

Y
Y
Y
Y
Y
Y
Y
Y
Y
NA

Y
Y
Y
Y

Y
Y
Y

Y



HWP Analysis - Page 2

i) Method to prevent purge equipment contact with contaminated
surfaces.
Manner of disposal of purged fluids?
On-site wastewater pretreatment svstem.

i)

3. For well sampling does the SAP speciff:

a) Sampling technique (gentle bailer lowering, boftom discharge for
volatiles, pump rates, etc.)?

Type/composition of equipment (ma n ufacture, model)?
Dedicated equipment?
Nondedicated equipment?
Decontamination proced u res for nonded icated equi pment?
Dry well contingency plan for persistently dry wells?
Sampling protocolfor low yield wells?
Sampling protocol of high yield wells?
lmmiscible phase detection methods?
lmmiscible phase sampling methods?
Pump and/or bailer intake level (generally)?
Pump rate (non-volatilization of sensitive parameters)?
Sampling order according to parameter volatilization potential?

ln relation to the monitored parameters does the SAP specify:

a) Parameters required by regulation (detection)?
b) Waste-specific parameters (assessment)?

5. ln sampling for site-specific parameters does the SAP specify:

Specific container/cap type for each parameter?
Volume of each type of sample container?
Parameter specific preservative method (chemical and/or cooling)?
Maximum parameter-specific holding time?
Sample container labeling requirements?
Method of packaging & shipment (coolers, blue ice, canier, etc.)?

6. ln relation to field and taboratory QA/QC does the SAP specify:

Y/N /NA

Y

Y

b)
c)
d)
e)
0
s)
h)
i)

i)
k)
r)

m )

Y
Y
Y
Y
Y
Y
Y
Y
NA
NA
NA
NA
NA

Y
Y

Y
Y
Y
Y
Y
Y

4.

)
)
)

)

)

a
b
c
d
e

0

a)
b)

c)

General QA/OC procedures?
The use and frequency of trip blanks (e.9., 1 trip blank per
container type)?
Trip blank preparation protocol?

The use and frequency of equipment blanks where non-dedicated
samplers are used (e.g., one per non-dedicated sampling

Y

Y
Y

d)



7. ln relation to contaminated equipment does the SAP discuss:

a) Decontamination of field equipment other than that used for purging
or sampling (e.9., analytical instrument probes, depth measuring
devices, etc.)?
Decontamination of laboratory equipment (e.9., sample bottles,
sample anatysis equipment, contaminated sample shipment containers)?
Disposal of potentially contaminated sampling equipment and clothing
(e.g., glassware, plasticware, sample coolers containing broken
sample bottles, gloves, coveralls, etc.)?

b)

c)

8. Does the SAP discuss sample Chain-of-Custody (COC) including:

a) Field and laboratory COC procedures?
b) Disposition of samples?
c) COC sample forms?

9. Does the SAP include a Health and Safety Plan (HSP) that discusses:

P Analysis - Page 3

e)
f)

equip type)?
Equipment blank preparation protocol?
The use and frequency of duplicate samples (e.9., 5-10% of
total samples)?
The use and frequency of spiked samples as an indicator of
analytical perfo rmance or cross-contamination?
Spike sample preparation protocol?
Replicate parameter sampling protocol (e.9., pH, Sp. Cond., TOX, TOC)?
SpliUduplicate sampling protocol?
Calibration frequency for field and laboratory analytical equipment?
Verification & reporting of analytical data (% recoveries for spiked
samples, analytical detection limits, raw analytical data and
calculations, etc.)?

s)

h)
i)

i)
k)

i)

Required level of personal protection?
Req u i red or recommended personal protective/mo nito ring eq ui pment?
Use of a photo-ionization detector or HNU meter to check the
wellbore headspace prior to sampling in wells known or suspected
of being contaminated with volatile organics?
Special sample handling requirements?
Periodic medical monitoring for site personnel?
A field emergency contingency plan?
The telephone numbers and location of emergency facilities?
Field perso n nel tra i ning req uirements/d ocu me ntatio n?
Physical/chemical hazards discussion?

Y/N /NA
NA
NA

Y

Y
Y
Y
Y
Y

Y

Y

Y

Y

Y
Y
Y

)a
b
c

Y

)

Y

NA
Y
Y
Y
Y
Y
Y

d)
e)
0
s)
h)
i)



HWP Analysis - Page 4

10. Does the SAP specify routine well inspection and maintenance procedures
including:

Y/N /NA

a) lnspection and documentation of all visible components of each
monitoring well (See O&M Worksheet 3 of 3) during each
grou ndwater elevation measuremenUsampling event?
A copy of the well inspection worksheet used to document the
above inspections?
Contingencies for well repair/replacement within a reasonable time
frame should the well integrity inspection reveal damage?
A contingency for inspection of wells contacted by flood waters
as soon as such waters recede enough to perform such inspection?
Measurement of total depth to 10.f in each well at least annually?
Comparison of total versus as-built depths for each well at least annually
to assess the degree of well screen occlusion?
A well redevelopment trigger criterion (e.9., 5-10o/o of screen) as based
on the degree of well screen occlusion/contaminants of concem including
a general time frame for such redevelopment?
Other procedures for periodically assessing subsurface casing integrity
(e.9., gauge ring, caliper logs, downwell video logging) including
provisions for repair/replacement of wells if indicated?

b)

c)

d)

e)
0

s)

h)

Y

Y

Y

Y
Y

Y

Y

Y
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FILE: lnland Realty
NodawaY CountY

TO:

DE NT OF NATURAL RESOURCES
,- 

DIyISION OF GEOLOGY AND LAND SURVE

P.O. Box 250 111 Fairgrounds Rd. Rolla, MO
(573) 368-2100
FAX (573) 3@2111

MEMORANDT-IM

DATE: January 29,2002

Christine Kump, Engineer
Groundwater Unit, Hazardous Waste Management Program, ALPD

FROM: Kurt Hollman, Geologist
Environmental Geology Section, Geological Survey Program.

RECEiV ED

FEB 0 4 2002
SUBJECT: InlandRealtyO & M [nspection

PRCGSAM

LOCATION: NodawayCounty, Missourt
SE, SW, Sec. 16, T. 64N R. 35W
Latitude: 40o 20' 46" N. Longitude: 94o 50' 44'W

t
t{i0 l:Er I OF

On Decemb er 2,2002, an inspection of the monitoring well network and water level measuring procedure

was performed at the Inland Realty (formerly Nixdorf-Lloyd) site in Maryville, Missouri. Seventeen

*onito.ing wells and piezometers were inspected for physical integrity with regard to surface well seals,

inner and outer casings and general well condition. Purging and sanrpling took place the sanre day with

representatives from ESP being present.

Overall, the monitoring well netrvork appears in sound condition. However, several minor deficiencies were

discovered at tlre site. Four of the outer protective casings were rusty but still intact. A painting of the wells

will forestall further corrosion and extend the life of the well. Only one well of the nine inspected had

adequate collision protection. Some wells and piezometers located around the fbrmer lagoon may be

vulnerable to heavy mowing equipment, if such heavy equipment is used at the site.

Two of the surface well seals are cracked at MW-9 and P-l.The surface well seal at P-3 has a cracked edge.

Another seal was lifted at P-2.

The physical deficiencies noted above may not be significant enough to start repair and restoration since the

site is approaching the last phase of monitoring before final closure.

The static water level and total depth measurements were audited in llve of the regularly sampled wells. On

average, the GSP measured water levels less than 0.01 feet shallower than the consultants tbr Inland Realty

(O'Brien and Gere). On average the GSP measured total well depth 0.03 f'eet deeper than the cotrsultattts for

Inland Realty. The small discrepancies in measurements are likely due to a ditl'erence in equiptttent

q,

Bob Holdcn, Govcmor Stcphcn M Mahfcxl, DiKtor

@cvcuD qaEl



Memo to Christine KumP
January 31,2002
Page2

catibration and / or measurement technique. The small difference iR measurement values collected convince

4e that accurate water levels are being measured during regularly scheduled sampling periods.

KH:

Attachments



MEASUREMENT, PURGING AND WELL INTEGRITY WORKSHEET (3 OF 3)
Prepared by MDNR Division of Geology and Land Survey

Facility Name and Address: lnland Realty
(a.k.a. Laclede Chain, Nixdorff-Lloyd)
2500 E. First Street
Maryville, MO 64468

Date of lnspection:

Participants:

Name
Kurt Hollman
BillWright
Larrry Lehman

December 02,2001

Position
Geologist
Hydrogeologist
Environmental Specialist

Representing
MDNRYGSRAD
O'Brien & Gere Engineers, !nc.
MDNRYESP

Y/N/NA

YES

YES

YES
YES
YES
YES

l. Review of Measurement and Purging Procedures

1. Prior to Well Purging

a) Are the well numbers clearly marked on the well?
lf yes, how and where: Black Marker

b) Were measures taken to prevent evacuation/sampling equipment from
contacti ng potentia lly contam i nated surfaces?
lf yes, what measures: Plastic Sheetino laid across well pad
Were static water levels measured?
Were depths to bottom of the wells measured?
Are measurements taken to the nearest 0.0'l feet?
ls there a permanent depth measurement reference point at each well?
lf yes, where is this point located: Notch or marker at top of riser.

g) Description of depth measuring device used (type, manufacturer, model):
Slope#S1453, Fiberglass measu ring tape - weiqhted for TDs

h) Was depth measuring device cleaned and dried after each measurement?
i) lf yes, describe procedure..aL{elqlfinse and paper towel dry.
i) Record any well audit measurements made below

c)
d)
e)
0

YES

DGLS Facility
Well# Depth to Water Depth to Well Btm Depth to Water Depth to Well Btm

5S 8.92 23.80+.06=23.86 8.91 23.82
5D 11.56 37.71 +.06=37.77 11.56 37.76

MW-9 6.90 30.10+.06=30.16 6.91 30.17
4S 7.18 20.40.06=20.46 7.19 20.38
4D 8.55 37.04+.06=37.10 8.55 37.09



2. Detection and Sampling of lmmiscible Layers

a) Are procedures used which willdetect light phase immiscible layers?
lf yes, describe:

b) Are procedures used which will detect dense phase immiscible layers?
lf yes, describe: _

c) Are any detected immiscible layers sampled separately prior to well
evacuation? lf yes, describe procedure:

d) Do both procedures used minimize mixing with the aqueous phase?

NO

NO

Y/N/NA

NO

N/A

YES

YES

YES

3. Well Evacuation

a) Are low yielding wells evacuated to dryness?
b) Are high yielding wells evacuated untilthe well purging parameters of pH,

temperature and specific conductance have stabilized to+107o over two
successive well purge volumes?

c) lf no to b, are at least three well casing volumes purged from high yielding

wells?
d) Describe field method used to calculate the volume of evacuated fluid:

Heiqht water column X 0.163 (2" Well) = 1 well volume.
Describe field method used to measure the volume of evacuated fluid:
Heiqht water column X 0.653 (4" well) Three (3 ) volumes taken

e) Describe field method used to measure the volume of evacuated fluid:
Five (5) aallon buckets are filled . volume estimated to % oallon

0 Describe field procedure for collection, management and disposal of
evacuated fluid: Twentv (20) gallon plastic trash can filed on truck, water sent to on site
treatment at Laclede Chain.

g) lf evacuated fluids are disposed of on the ground, how far from the wellbore
are such fluids disposed :N/A

h) Does each well have dedicated evacuation equipment? YES
i) Describe well evacuation equipment (type, composition, manufacturer,

model, etc.) including delivery lines used to lower equipment into the well: Fsel_lftllfoot
PVC bailers. 5/32" deliverv line

j) Describe the decontamination procedure used for non-dedicated evacuation
equipment: Lines are disposed in trash, no other non-dedicated equipment except for water

k) Describe the physical properties of the evacuated water:

WellNo. 4S 5S I
Color Lt. Tan Clear Gray

Odor No No No

Oil/grease No No No

Turbidity Moderate No Heavy



\"

ll. Visual Well lntegrity lnspection

1. For all wells inspected, describe the material tlpe (e.g., concrete, soils, etc.) and condition
(e.9., intact, cracked, broken, lited, pulled-away, etc.) of the surhce well seal (i.e., the material
surrounding the wellcasing at the ground surhce). Also describe the materialtpe (e.g., pVC,
steel) and condition (e.9., intact, cracked, broken, bent, lited, etc.) of both the outer protectire
wel! casing and inner casing riser.

Surface WellSeal Outer Wel! Casing lnnerWellCasing
Well # Type Condition Type Condition Type Condition

MW-9 Concrete Cracked Steel Rusted PVC lntact
MW4D Concrete lntact Steel lntact PVC lntact
MW4S Concrete lntact Steel lntact PVC lntact
MW.7 Concrete lntact Steel Rusted PVC lntact
MW-3D Concrete Intact Steel lntact PVC lntact
MW.3S Concrete lntact Steel lntact PVC lntact
MW-2S Concrete lntact Steel lntact PVC lntact
MW-2D Concrete Intact Steel lntact PVC lntact
P-1 Concrete Cracked N/A N/A PVC lntact
P-2 Concrete Lifted N/A N/A PVC lntact
P-3 Concrete Cracked Edqe N/A N/A PVC lntact
P4 Concrete lntact N/A lntact PVC lntact
MW-3 Concrete lntact Steel lntact PVC lntact
MW€S Concrete !ntact Steel Rusted NI NI
MW.6D Concrete lntact Steel Rusted NI NI
5S Concrete lntact Steel lntact PVC lntact
5D Concrete lntact Steel lntact PVC lntact



2. For allwells inspected, describe the phpical properties of the surFace well seal (i.e.,
approximate diameter (inches/tset), % co\erage surrounding vrcll casing, sloped away from
wellbore to promote drainage (ps/no), water ponding (yes/no) or surtsce run-off flow (ps/no),
evident around or nearwellbore).

Surface Wells Seals

Well# Diameter 7o Coverage Sloped? Ponding? Runoff?
MW-9 Lot 100 Yes No Yes
MW.4D 4X4 100 No No Yes
MW4S 4X4 100 No No Yes
MW-7 4X4 100 No No Yes
MW.3D 4X4 100 No No Yes
MW-3S 4X4 100 No No Yes
MW.2S 4X4 100 No No Yes
MW-2D 4X4 100 No No Yes
P-1 2', 100 Yes No Yes
P-2 2' 100 Yes No No
P-3 2', 100 Yes No No
P4 2', 100 No No Yes
MW-3 4x4 100 No No Yes

MW.6S 4x8 100 No No Yes

MW.6D 4X8 100 No No Yes

5S 4X4 100 No No Yes

5D 4X4 100 No No Yes



3. For allwells inspected, detail the following items related to the surface protective casing and

well casing riser: 1) Protective casing cap type (e.9., screw-type, hinged), composition (e.9.,

PVC, steel), security configuration (i.e., locking, non-locking)and condition (i.e., intact,

cracked); 2) ls there a drainage hole in the protector casing? (yes/no); ls it open? (yes/no);

How far above ground level is the hole? (inches/feet); 3) Are protective posts installed around

the well? (yes/no).

Accessory Well lnformation

Casing Cap Drainage Hole

Well# Type Composit Configur. Condition Hole? Open? Height Posts?

MW-9 Hinged Steel Locking lntact No N/A N/A Yes

MW4D Hinged Steel Locking lntact Yes Yes 2" No

MW.4S Hinged Steel Locking lntact Yes Yes 1 No

MW-7 Hinged Steel Locking lntact No No N/A No

MW-3D Hinged Steel Locking lntact Yes Yes 1 No

MW-3S Hinged Steel Locking lntact Yes Yes 1 No

MW-2S Hinged Steel Locking lntact Yes Yes 1 No

MW-2D Hinged Steel Locking lntact Yes Yes 2" No

P-1 Slip PVC Non-
locking

lntact N/A N/A N/A No

P-2 Slip PVC Non-
locking

lntact N/A N/A N/A No

P-3 Slip PVC Non-
locking

lntact N/A N/A N/A No

P4 Slip PVC Non-
locking

lntact N/A N/A N/A No

MW-3 Hinged Steel Locking lntact Yes Yes 1 No

MW-6S Hinged Steel Locking lntact Yes Yes 1 No

MW-6D Hinged Steel Locking lntact Yes Yes 1 No

5S Hinged Steel Locking lntact Yes Yes 4 No

5D Hinged Steel Locking lntact Yes Yes 4 No

TOTAL DEPTHWELL NUMBER DEPTH TO WATER
+0.045S +0.01

0.00 +0.015D
-0.01 -0.01MW-9

4S -0.01 +0.08

4D 0.00 +0.01

+0.1 3SUM -0.01

Average Difference -0.01 = -0.002
5 5

+0.13 = +0.026
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RCRA O & M Sampling Audit Report

Inland Realty Enterprises, L.L.C.
December 4,2001
Page I

1.0 Introduction

The Missouri Departnent ofNatural Resources (MDNR), Hazardous Waste Program (HUP)

requested the MDNR, Environmental Sernices Program (ESP) to conduct a groundwater

monitoring field audit at Inland Realty Enterprises, L.L.C. (hereafter Inland Realry) located in
Maryville, Missouri. The field audit was conducted on Decernber 4,2001, as part of the

MDNR's agreement with the U.S. Environmental Protection Agency (EPA) to conduct

Groundwater Compliance Monitoring Program inspections at Resource Conservation and

Recovery Act (RCRA) regulated facilities.

The equipment and methods used by the facility sampling team for the collection of groundwater

samples were observed and critiqued by Larry Lehman, Environmental Specialist with the ESP.

Furthermore, the ESP collected split groundwater samples for independent analyses by the state.

Bill Wright, Hydrogeologist, O'Brien & Gere Engineers, Inc., was present to conduct the

sampling for the facility.

Samples collected by the facility were sent to Severn Trent Laboratories, Earth City, Missouri,

for analyses. Kurt Hollman, Geologist with the MDNR's Geological Survey and Resource

Assessment Division was on-site to evaluate monitoring well conditions, record well depth

measurements, photograph each monitoring well, and observe well evacuation procedures.

2.0 Site Description and History

2.1 Site Location

The site is located at2500 East First Street on the east side of Maryville, Missouri. The legal

description is the SE % sec. 16, T. 64 N., R. 35 W., as found on the Maryville East, MO

Quadrangle 7.5 Minute Topographic map.

2.2 Site Description

The site consists of a manufacruring facility operated by the Laclede Chain Manufacnring

Company. A flat field and former surface impoundment is located north of the

offici/manufacturing complex. The site lies within the 100-year floodplain of the One Hundred

and Trvo River, which flows east of the site.

2.3 Site History/Contaminants of Concern

The Inland Realty site, previously Nixdorff-Lloyd Chain Company, historically manufactured

low carbon steel tire chains from 1970 until 1984, when the faciliry was leased to Laclede Chain

Manufacturing. Inland Realty utilized an unlined surface impoundment to treat process wastes

from tacility plating and pickling operations. Typical waste streams to the impoundment

included Uotti RCRA characteristic and listed wastes (sulfuric acid, chromium, lead, cadmium,

nickel, zinc, and cyanide). Inland Realty ceased treating hazardous wastes in the impoundment
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in I 9g I . Groundrvater monitoring at the impoundment began in I 982 and formal closure of the

impoundment occurred in 1989.

Inland Realty switched from a groundwater assessment monitoring program to a detection

monitoring program in 1989, then reverted back to assessment monitoring in late 1989 following

confirmed-hazardous waste contamination in the shallow groundwater downgradient from the

impoundment. The main hazardous constituents of the contaminant plume include nickel,

chromium, cyanide, and lead. tn addition, elevated levels of zinc, sulfates, and manganese along

with a low pH have been discovered in the shallow groundwater.

3.0 Methods

3.1 Field Procedures

The procedures used by the facility sampling personnel for the collection of groundwater samples

*"r" do.,r*ented in a worksheet that is attached to this report as Appendix A. The field

procedures are summarized below. The field audit conducted by the ESP included the collection

of split groundwater samples for independent analyses at the State Environmental Laboratory

within the ESP. The ESP field person collected split samples from monitoring wells GMW#4D,

GMW#4S, GMW#5S, and GMW#9. Each well had a dedicated PVC bailer, suspended inside

the well when not in use, which was used to evacuate the stagnant water.

The facility sampling personnel followed the well evacuation procedures as outlined in the

facility's.Ground Wut.. Sampling and Analysis Plan" dated March 1999. Static water levels

were measured and used to calculate well volumes. One monitoring well was bailed dry after

one well volume (GMW#4S). The well was allowed sufficient time to recover before sampling.

In wells with sufficient recharg€, pH, specific conductance, and temperature measurements were

taken after each well total volume was evacuated. Purging continued until nvo water quality

parameters (pH, specific conductance, and temperature)were within plus/minus l0% of the

preceding rulu" over two successive well volumes. Facility sampling personnel also assured that

at least three total rvell volumes wereremoved. Ttree total well volumes rvere rernoved from

monitoring wells GI\,fVV#4D and GMW#SS. Four total well volumes were removed from

monitoring well GMW#9.

The amount of water purged was measured by pouring it into a 5-gallon graduated bucket. The

evacuated water rvas disposed into the facility's water treatment Systern.

Each well was sampled using the same dedicated bailer that had been used for well evacuation.

The facility collected samples for the analyses of cyanide and total metals (cadmium, lead,

mercury, chromium, nickel, manganese, and zinc). The ESP field person collected split samples

for the analysis of total RCRA metals (silver, arsenic, barium, cadmium, chromium, mercury,

lead, and selenium).
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The groundwater split samples collected by the ESP field person are summarized in the table

below

3.2 Chain-of-CustodY

A11 samples received a numbered label and were placed on ice in a cooler. The corresponding

label number was entered onto a chain-of-custoay form indicating the location, date and time of

collection, and parameters to be analped. Custoiy of the samples was maintained by the ESP

field person until relinquishing them to a sample custodian with the ESP in Jefferson city for

analyses.

3.3 Analysis Requested

The state's samples were submifted{or the analysis of total RCRA metals'

3.4 Quality Assurance/Quality Control (QA/QC)

All sampres were analyzed in accordance with the general requirements and standard operating

procedures of the fiscat Year 2}I}Generator/TSD Quality Assurance Project Plan'

Sample0l10946wascollectedasaduplicatetosample0ll0g45frommonitoringwell
GMW#sS.

SAMPLE
NUMBER

SAMPLE LOCATION ANALYSES
REQUESTED

PRESERVATTYE

01 10943 Monitoring Well
GMW#4D

RCRA Metals
HNO3 & ice

01 10944 Monitoring Well
GMW#4S

RCRA Metals
HNOr & ice

0l 10945 Monitoring Well
GMW#5S

RCRA Metals
HNOr & ice

01 10946 Monitoring Well
GMW#5S
(Duplicate)

RCRA Metals
HNOr & ice

01 i0947 Monitoring Well GMW#9 ' RCRA Metals
HNO3 & ice
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4.0 lnvestigation Derived Wastes

All of the personal protective equipment and spent disposable sampling equipment generated by

the ESP were containerized and properly disposed of at the State Environmental Laboratory in

Jefferson City. 
_Er

5.0 Obseruations

The weather on Decemb er 4,200L, was overcast and the high ternperature was approximately 60

degrees Fatrenheit. The ESP field person arrived at the site at 0900 houn and departed the site .

at 1545 hours.

A duplicate sample was not collected by the facility during the sampling investigation. The

"Ground Water Sampling and Analysis Plan" dated March 1999 states that a "A field duplicate

sample shall be collected in the field by filling a second set of each type of sampling container

with ground water from a ground water monitoring well labeled with the groundwater monitoring
well number from which the sample was collected, followed by the letter "A"". The facility
sampling personnel should ensure duplicate samples are collected during all sampling

investigations.

The sampling equipment and methods used by the faciliry sampling personnel were observed in
the field and critiqued by the ESP (Appendix A).

6.0 Data Reporting

Please refer to Appendix B for analytical results of samples collected.
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Submitted by:
Larry

Date:

Approved by:

EP:llt

c: Christine Kump, HWP

Environmental Specialist
Superfund/RCRA Unit
Environmental Senrices Program

[*. f. &ooL-V-,

Earl Pabst
Director
Environmental Serrrices Program
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Sampling and Analysis Procedures Worksheet

Inland Realty Enterprises, L.L.C
Maryville, Missouri
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RCRA Operation and Maintenance (O & IvQ Field Audit

Sampling and Analysis Procedures Worksheet
Prepared by the MDNR Environmental services Program

Facility Name and Address: Inland Realtv Entemrises. L.L.C.
2500 East First Steet

MO 64468

Date(s) of Sampling: December 4.2001

Lab Name and Address: Severn Trent Labortories
13715 Nder Trail North
Earth Ci MO 63045

Participants

Name Position Representing

MDNR-ALPD.ESPLarrv Lehman Environmental Specialist

rllman Geoloeist MDNR.GSRADE
w
R.G.

r Wright, Hydrogeologist O'Brien & Gere Engineers, Inc.

I. Review of Sampling and Analysis Procedures

l. Prior to Well Evacuation (ESP use only if DGLS has not evaluated):

a. Are the well numbers clearly marked on the well?

If yes, how are they marked and where?

section 1.

DGLS evaluated all of the iterns in

YA{/NA

b. Were measures taken to prevent evacuatior/sampling equipment from
contacting potentially contaminated surfaces?

If yes, what measures?

c. Were static water levels measured?

d. Were total well depths measured?
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e. Are measurements taken to the nearest 0.01 feet?

f, Is there a pelmanent depth measurement reference point at each well?

If yes, where is this point located?

(,
b. Description of depth measuring device used (type, manufacturer, model)

h. Was depth measuring device cleaned and dried after each measurement?

If yes, describe decontamination procedure:

2. Detection/Sampling of Immiscible Layers (ESP use only if DGLS has not evaluated):

a. Are procedures used which will detect light phase immiscible layers?

If yes, describe: DGLS evaluated all of the ite,lns in section 2

b. Are procedures used which will detect dense phase immiscible layers?

If yes, describe:

c. Are any detected immiscible layers sampled separately prior to well
evacuation?
If yes, describe the procedure:

d. Do the procedures used minimize mixing with the aqueous phase?

3. Well Evacuation (ESP use only if DGLS has not evaluated):

a. Are low yielding wells evacuated to dryness?

DGLS evaluated all of the iterns in section 3.

b. Are high yielding wells evacuated until the parameters of pH, tanperature,
and specific conductance have stabilized to + l0% over two successive

well purge volumes?

c. If no to b, are at least three well casing volumes purged from high
yielding wells?

d. Describe field method used to calculate the volume of evacuated water:
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e. Describe freld method used to measure the volume of evacuated u'ater:

f. Describe procedure used for collection, management, and disposal of evacuated
water:

g. Does each well have dedicated evacuation equipment?

h. Describe well evacuation equipment (type, composition, manufacturer, model, etc.)
including delivery lines use to lower equipment into well:

Describe the decontamination procedure used for non-dedicated evacuation
equrpment:

j. Describe the physical properties of the evacuated water:

Well Number
Color
Odor
Oil/Grease
Turbidity

4. Sample Withdrawal:

a. In what sequence were the wells sampled? The wells were samDled in the

following order, from first to last: GMW#4D, GMW#4S, GMW#5S, and GMW#9.

b. Were wellbore fluid levels checked in low yield wells prior to.sample collection to
determine if sufficient fluid was available to sample for the parameters
of concern? Yes

c. Were low yield wells sampled as soon as sufficient wellbore fluid volume
was available? Yes

d. For low yield wells, on average how much time elapsed between well purging and

sampling? Monitoring well GMW#4S was allowed to recharge for
approximately 3 hours prior to sampling.
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e. Were wellbore fluid levels checked in high yield wells prior to sample collection

to determine the percent recovery of rx'ellbore fluids? No

f. According to the facility's sampling personnel, approximately what percent fluid

recovery ls deerned adequate prior to sampling high yield wells?
fluid recoveryThe facilitv sampling personnel don't have an established Percent

: figure that is used in their samPling protocol.

g. Were high
co[!ection?

yield wells allowed to achieve this percent recovery prior to sample

As previously discussed, the facility did not have an established

oercent fisure.

h. For high yield
and sampling?

wells, on average how much time elapsed between well purging

The well was sampled immediately after

Describe well sampling equipment (t1pe, composition, manufacturer, model, etc.)

including delivery lines used to lower
A dedicated PVC bailer suspended in

equipment into the well:
each well was used in coniunction with

5/3 2-inch polypropylene delivery line.

j. Does each well have a dedicated sampling device?

k. If no to j, is non-dedigated equipment decontaminated behveen wells?

Yes

NA

l. Describe the
equipment:

decontamination pro cedure used for non-dedicated sampling

All of the samplins equipment used by the facilitv was dedicated.

m. Is non-dedicated sampling equipment thoroughly dried before each use?

n. For non-dedicated sampling equipment, were equipment blanks collected to

Monitor for potential sample cross-contamination?

o. If yes to n, how frequently were equipment blanks collected?

p. Describe the procedure used to collect equipment blanks:

NA

NA

NA

NA

q. Were duplicate samples collected? No

r. If yes to q, how frequently are duplicate samples collected? NA

s. Describe the duplicate sampling procedures, ;

t. Was care taken to avoid placing clean sampling equipment on the ground or other

potentially contaminated surfaces prior to use? Yes
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v

x

u. If bailers were used, were they lowered and raised slowly enough to prevent sample

degassing or volatilization of sensitive parameters? Yes

If volatile organics were sampled with a pump, was the sample collection pump rate
at or below 100 ml/minute? NA

w If no to v, what was the sample collection pump rate?

Were samples transferred directly from the sampling device to the sample
containers? Yes

y. Describe the sample transfer procedure: The groundwater was transferred

into the sample containers by pouring the from the top of the bailer

NA

z. Describe the method used to obtain split samples: The MDNR's sample

container was filled after the facility filled their sample container for the analysis

of metals.

aa. Overall, were samples collected in a manner which would minimize changes in the

sample due to adsorption, aeration, agitation, volatilization, etc.? Yes

bb. If no to aa describe any potential problans observed: NA

cc. Were samples collected and containerized in the order of site-specific parameter's
volatilization sensitivity (e.g., in descending order - VOA, TOX, TOC, semi-
volatiles, metals and cyanide, major water quality cations and anions,
radionuclides)? Yes

dd. Were samples collected for dissolved metals?

ee. If yes to dd, rvere the samples field filtered using aL.4lmicron filter?

No

NA

NAff. If yes to dd, but no to ee, please explain

gg. List any parameters measured in the field by the facility The facility sampling

personnel measured pH. temperature, specifi c conductance, and turbidity.



RCRA O & M Field Audit Worksheet

Page 6

hh. Describe the equipment (type, manufacturer, model) used by the facility for taking

field measurements:

List the values for any field measurements taken by the facility:

jj. Describe all field equiPment calibration and maintenance procedures :

Mr. Wrisht used a two-point calibration for the pH meter (4 and 7 buffer standard

pH
C TesterHtemperature

conductivity Tester

turbidity ISCE TurbidimeterDRT.
dissolved oxygen NA

Well number GI\,fW#4D GMW#4S GMW#5S GMW#9

pH 5.78 5.78 6.36 5.94

Temperature'F 59.2 )''' 62.1 b )
o 61.7 it r 63.1 u; "

Conductivity
in pmhos

1553 26s0 2820 r264

Turbidity
in ntus

tt.7 28.4 36.4 60.0

solutions) The conductivity meter was compared to a certified standard solution

1,413 umhos. The turbidity meter was compared to a certified standard solution

02 ntu.

kk Are the procedures under jj performed pursuant to the manufacturer's

."commindations and consistent rvith accepted protocol (e.g., SW-846)?

Date and time of sampling?

Weather conditions?

Field sampling participants?

Observations and physical well integrity?

Field equipment descriptions?

Field analysis results?

Field equipment and calibration/maintenance information?

Any other pertinent field observations or unusual conditions?

Yes

ll. Are a field logbook and/or individual well sampling sheets maintained? Yes

If yes, which one is used? Both are used.

- Are the following items documented in either or both of the above:

Yes
Yes

Yes
Yes

Yes
Yes
Yes

Yes

mm. Who maintains the field log book/well sampling sheets? Mr. Wrieht maintains
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the log book and sampling sheets

nn. Describe the physical properties of the groundwater samples:

Well number GMW#4D GMW#4S GMW#5S GMW#9

Color Clear Lisht Brown Clear Clear

OiVGrease None None None None

Turbidity Low Low Low Low

Odor None None None None

5. Sample Preparation and Handling:

a. List the sample containers.and preservation methods used by the facility for each

parameter or group of parameters to be analyzed:

b. Were the sgmple containers utilized for specific parameters consistent with current
guidance (e.g., SW-846)? Yes

c. Were any of
baked, etc.)

the sample containers pre-cleaned prior to use (i.e., solvent-rinsed,
The contract lab used by the facility for sample analyses provided

the pre- certifi ed-clean sample containers.

Pararneter/Group Sample Container Presen'ation

Cyanide 250 ml plastic container Sodium Hydroxide & ice

Total Metals 500 ml plastic container Nitric acid & ice

d. Were the samples preserved in accordance with current EPA-approved
procedures?

e. If any non-EPA preservation methods were used, list the source(s) from which
these methods were derived: NA

f. Were sample containers pre-preserved or were preservatives added in
the field? The contract lab sent the sampl e containers pre-preserved.

g. Were the sample containers labeled?

h. Do the labels provide the following information:

Sample identifi cation number?

The well number was used as the sample identification number'

Yes

Yes

Yes

Well number?
Name of collector?

Yes
Yes
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Date and time of collection?

Facility name?

Parameter analyses requested?

Yes

Yes
Yes

i. Do the sample labels remain legible when wet? Yes

j Is a chain-of-custody record included with each sample? Mr. Wrieht completed

t6e chuin-of-custodv at the end of the day before the samples were processed for

k. Does the chain-of-custody record document the following:

Sample identification number?

Well number?
Signature of collector?
Date and time of collection?
Sample container and preservative type?

Number of containers?

Parameter analyses requested?

Signature of all persons involved in the chain-of-possession?

Inclusive dates of possession?

1. Was the headspace completely eliminated from containers used to collect

samples for volatile organic analysis?

m. [s at least one trip blank prepared for each sample container type to verify
sample container cleanliness and field handling methods?

n. If no to m, were any trip blanks prepared?

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

NA

No

NA

o If yes to m, in what containers and how many?

field blank for each container t\rpe at the end of the

Mr. Wright did collect a

event.

p. What tlpe of laboratory is used for the

oFsite in-house, off-site contractor)?
sample analysis (e.g., on-site in-house,

An off-site contract lab is used.

q How are the samples maintained prior to analyses (i-e., refrigerated,

secured, etc.)? The samples are kept secure in the custodv of Mr. Wrieht in a

cooler until shipped to the laboratory.

r. How long are the samples held prior to transport to the laboratory?

tvlr. Wrisht explained that the samples would be

the followins day (l2l5l0ll.
overnisht to the laboratorv
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s. How are the samples transported/shipped to the laboratory (i.e., hand delivered,
overnight express, etc.)? Samples are shipped

t. If the samples are not hand delivered, are sample seals attached to the containers or
coolers to ensure that the samples are not tampered with while in transit? Yes

6. Quality Assurance/Quality Control

In completing this portion of the O & M Field Audit checklist, the FIWP feels that the
auditor should contact the responsible laboratory directly for a response to the following
questions, realizing that the resulting respolrse must be taken as fact. This procedure is
recorlmended since the O & M Field Audiiis not intended as a laboratory audit, but the
overall content of the report would not be complete without the answers to the following:

a. Are laboratory logbooks maintained to track all phases of laboratory
procedure from sample receipt through analysis, reporting, and
disposition?

b. Do the logbooks document the following:

Client name?

Date and time of sample receipt?
Sample number and analysis to be performed?

Observation of damaged/irregular samples received?

Sample preparation methods (e. g. extraction)?
Date and time of sample analysis initiation and completion?

Name of person performing each analyical step?

All QA/QC sample results?
lnstrument calibration information?

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

c Describe all procedures used to ensure integrity of the samples in the
laboratory prior to analysis Samples are stored in a secure facility and internal
chains-of'custody are used to monitor sample movement.

d Are all samples analyzed within EPA-specified holding times
(e.g. Sw-8a6)?

e. [f no to d, are holding time ovemrns reported on the final analysis
results sheets?

f. Are all samples anallzed using an EPA-approved analytical method for
each parameter?

Yes

NA

Yes
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g. Is the analytical method used for each parameter documented? Yes

h. If a new analytical method is used, is it documented, with split samples analyzed

using the old method for comparison purposes? NA

i. If any non-EPA analytical methods are commonly used, list the method(s) and
NAtheir source document(s):

j For replicate analyses (e.g., TOC, TOX), describe the lab method used to obtain ttre

individual concentration values for

for are take,n the entire Individual

Are appropriate QA/QC measures used in laboratory analyses (e-g., blanks, matrix

spikes, standards, etc.)? Yes

Are detection limits and perceni recovery for matrix spikes or controls reported

for each sample parameter? Yes

k.

l.
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Analytical Results

Inland Realty Enterprises, L.L.C
Maryville, Missouri
December 4,200L
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P.O. Box 176 Jeffcrson City, trtO 6i102-0176

ENVIRONMENTAL SERVICES PROGRAM

RESULTS OF SAIVTPLE A}.iALYSES

Sample Number:
Lab Number:

0r10943
01-D4520

Reported To: I,ARRY LEHMAN
Affiliation: ESP
LDPR/Job- Proj ect : QERCA/NJo 0 ILRL

Report Date:
Date Collected:
Date Received:

t2/20/oL
t2/ 4/ oL
!2/ si oL

Sample Collected bY:
Sampling Location:
Sample Descript.ion:
CounLy:

Analysis Performed

LARRY LEHMAN, ESP
INLAND REALITY ENTERPRISES
WELL GMW #4D
NODAWAY

Results Analyzed MeE.hod

ug
u9
ug
ug
ug
ug
ug
ug

/L/r
/t'
/L
/t'
/t'
/L
/l'

L2/]-3/ot
L2/L7/oL
L2/L3/oL
L2/n/aL
L2/L3/Ot
L2/:-3/ot
L2/L3/OL
L2/n/aL

200.7
206.2
200.7
200.7
200.7
245.L
239.2
270.2

2,LlO

6.32

t4

< 5.00

umhos/cm L2/ 4/ ol l2o .!

L2/ 4/oL 1s0. L

Degrees C L2/ 4/ol

3.9
78.'0

< 1.00
< 2.50
< 0.20

27 .5
t.2

Specific C
Comment

pH
Comment

onduct.ivity
: Analyzed in Field

Arsenj-c, Total
Barium, Total
Cadmium, Total
Chromigrm, Total
Mercury, ToLal
Lead, Total
Selenium, TotaL

Temperature
Comment:

Silver, Total

Analyzed in Field
C

Analyzed in Field
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Lab Number: 0l--D4520
Sample Number: 0110943
December 20, 2001

The analysis of t,his sample was performed in accordance with procedures
approved or recognized by Ehe U.S. Environment,al Protection Agency.

f^2@
Earl Pabst, Program Direct,or
Environmental Services Program
Air and Land ProEection Division

C: KATHY FLIPPIN, HVUP
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DI\/ISION OF ENVIRONMENTAL QUALIT\' 
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P.O. Box 176 Jefferson Ciry, MO 65102-0176

ENVIRONMENTAL SERVICES PROGRAM

RESULTS OF SAIqPLE A}IALYSES

DEPARTMENT OF NATURAL RESOURCES

Sample Number:
Lab Number:

01 10944
01-D452I

Reported To: LARRY LEHMAN
Affiliation: ESP
LDPR/Job- Proj ecr : QERCA/NJO O ILRL

Sample Collected by:
Sampling LocaEion:
Sample Description:
County:

LARRY LEHMAN, ESP
INLAND REALITY ENTERPRTSES
WELL GMW #4S
NODAWAY

Results

Report, Date:
Date CoLlected:
Date Recei-ved:

t2
L2
t2

Analyzed MeEhod

/2a/oL
/ 4/ol
/ s/oL

Analysis Performed

Specific Conductivity
Comment: Analyzed in Field

pH
Comment: Analyzed in Field

Temperature - C
Comment: Analyzed in Field

Silver, Total
Arsenic, Tot.a1
Barium, Tota1
Cadmium, Total
Chromium, Tot,a1
Mercury, Total
Lead, Total
Selenium, Total

ug /L
ug/ L
ug/L
us/L
\tg/L
ug /L
\Lg/L
ug /L

L2/L3/0t
12/L7/ot
L2/L3/oL
t2/t3/0L
t2/73/0L
t2/:-3/0L
L2/t3/07
t2/L7/oL

200.'7
206.2
200.7
20a.7
200.7
245.1
239.2
270.2

3,550

5. 05

16

umhos/cm L2/ 4/ot L20.1

L2/ 4/ot l_so.1

Degrees C L2/ 4/0t
<5
<l

57

< 0.20
49 .8
2.4

11.
46.

00
2
1
5
2

i{a.irti.r;at
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Lab Number: 01-D4521
Sample Number: 0L10944
December 2O, 2001

The analysis of this sample was performed in accordance wieh procedures
approved or recognized by the U.S. Environmental ProEect,ion Agency.

Earl Pabst, Program Direct,or
Environmental Services Program
Air and Land Prot,ection Division

C: I(ATHY FLIPPIN, HWP
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OF NATURAL RESOURCES
DTVISION OF ENTVIRONMENTAL QuALrry 

-

P.O. Box 176 Jefferson Ciry, MO 6St0Z4t76

ENVIRONMENTAL SERVICES PROGRAM

RESULTS OF SAMPLE ANALYSES

Sample Number:
Lab Number:

01r0945
oL-D4522

Reported To: LARRY LEHMAN
Af f iliat,ion: ESP
LDPR/Job- PToJ ecE : QERCA/NJO O ILRL

Samp1e Collected by:
Sampling Location:
Sample Description:
Count,y:

LARRY LEHMAN, ESP
INLAND REALITY ENTERPRTSES
WELL GMW #5S
NODAWAY

ResuI t,s

t

Report Date:
Dat.e CoIlecLed:
Dat.e Received:

1
L2
L2

o2
01
01

/
/
/

2/
4/
s/

Analysis Performed Analyzed MeEhod

Specific Conductivity
CommenL: Analyzed in Field

pH
CommenL: Analyzed in Field

TemperaLure - C
Comment: Analyzed in Field

Silver, Tot.al
Arsenic, Tot.a1
Barium, ToE.al
Cadmium, ToEaI
Chromium, Total
Mercury, Total
Lead, Tota1
Selenium, ToEaI

/t'
/t'
/r,
/L
/t'
/t'
/t'
/t'

ug
ug
ug
ug
ug
ug
ug
ug

<5
3

479
1

<2
<0

26
I

12/L3/01
t2/17/0t
t2/L3/ot
L2/t3/oL
L2/L3/Ot
L2/28/ot
l.2/L3/OL
L2/L7/0L

200.7
206.2
200.7
200.7
200.7
245.L
239.2
270.2

4,580

6.31

15

120.1

150.1

.47

.50

.24
-'7
.4

umhos/cm L2/ 4/OL

L2/ 4/oL

Degrees C L2/ 4/0L

.00

.2

dclffo r@



Page 2
Lab Number: AL-D4522
Sample Number: Ol-10945
,.fanuary 2, 20Oz

The analysis of this sample was performed in accordance wiEh procedures
approved or recognized by the U.S. EnvironmenEal ProEection Agency.

fr^z
Earl Pabst,, Program Director
Envirpnmental Services Program
Air and Land ProE,ect,ion Division

C: KATHY FLIPPIN, HWP
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Bob Holdcn, C,orcmor. Srcpho M. M:hfood, Dirccroa

ENVIRONMENTAL SERVICES PROGRAM

RESULTS OF SAIVIPLE AIVALYSES

::

I
OF NATURAL RESOURCES

DTVISION OF ET.IVIRONMENTAI QUAI.ITY
P.O. Box 176 Jefferson Ciry, MO 651024176

Sample Number:
Lab Number:

01r- 0 94 5
01-D4523

Reported To: LARRY LEHMAN
AffiliaEion: ESp
LDPR/Job - proj ec r, : eERCA/NJO O I LRL

Sample CoIlecE.ed by;
Sampling Locat.ion:
Sample Descript.ion:
County:

T,ARRY LEHMAN, ESP
INLAND REALITY ENTERPRISES
WELL GMW #5S (DUPLICATE)
NODAWAY

Results

4, 590

5.31

15

< 5.00

ReporE Date:
Dat.e Collected:
DaLe Received:

I
L2
L2

/oz
/oL
/ot

/2
/q/s

Analysis Performed

Specific Conductivity
Comment.: Analyzed in Field

pH
Comment: Analyzed in Field

Temperature - C
Comment: Analyzed in FieldSilver, Total

Arsenic, Tot.a1
Barium, Total
Cadmium, Tota1
Chromium, Total
Mercury, Total
Lead, ToEaI
Selenium, Total

umhos/cm LZ/ 4/Ot

L2/ 4/ot
Degrees C t2/ 4/oL

72/t3/oL
L2/t7/oL
t2/t3/oL
L2/L3/ot
L2/L3/Ot
L2/28/OL
L2/L3/oL
t2/L7/OL

Analyzed Method

120.1

150.1

200.7
206.2
200.7
200.7
200.7
245.L
239.2
270.2

2
438

1
<2
<0

28
1

9

.04

.50

.20

.3

.2

ug /L
ug/L
vg /L
ug/L
:ug/L
u9/L
ug/L
vg/L

t
{cYcuo pqe
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Lab Number; 01-D4523
Sample Number: 0L10945
January 2, 2OO2

The analysis of t,his sampLe was performed in accordance wit,h procedures
approved or recognized by t.he U.S; Environmencal ProE,ecE,ion Agency.

frltu
EarI Pabst, Program DirecE,or
EnvironmenEal Serrrices Program
Air and Land Protect.ion Division

C: KATHY.FLIPPIN, HWP
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Dl\/tsIoN oF EN\TRONMENTAL QUALITI'-
Ir.O. Box 176 Jefferson Ciry. MO 6i102-0176

DEPARTMENT OF NATURAL RESOURCES

E}WIRONMENTAL SERVICES PROGRAM

RESULTS OF SAI,IPLE AI.IALYSES

Sample Number:
Lab Number:

o'rrog+z
0L-D4524

Reported To: LARRY LEHMAN
Affiliation: ESP
LDPR/irob- Proj €cr : QERCA/NJOOILRL

Sample Collected by
Sampling Location:
Sample DescripEion;
County:

i,ARRY LEHI"IAN, ESP
INI,AND REALITY ENTERPRISES
WELL GMW #9
NODAWAY

Results

ReporE, Date:
Date Collected:
Date Received:

t2/20 /
t2/ 4/
t2/ 5/

01
01
01

Analysis Performed Analyzed Method

Specif ic Conductivit.y
Comment: Analyzed in Field

pH
Comment: Analyzed in Field

Temperature - C
CommenL: Analyzed in Field

Silver, Total
Arsenic, Tota1
Barium, Total
Cadmium, Total
Chromium, Total
Mercury, TotaI
Lead, Total
Selenium, Total

L2/ 4/01

t2/t3/oL
12/L7/OL
L2/L3/0L
t2/13 /ot
L2/]-3/07'L2/t3/ot
L2/t3/oL
t2/L7/0L

200.7
206.2
200.7
200.7
200.7
245.t
239.2
270.2

3us
ug
ug
ug
u9
ug
ug

1,450

6.32

l7

< 5.00

120. t

t_50. l_

Degrees C

ug /L/r
/t'
/t'
/t"
/L
/t"
/t'

umhos/cm t2/ 4/0L

L2/ 4/0L

22 .0
1.1

.00

.08

.20

3
674
<1

7
<0



Page 2
Lab Number: OL-D4524
Sample Number: oLL0947
Decernlcer 20, 2001

The analysis of E,his sample was performed in accordance with procedures
approved or recognized by Ehe U.S. Enwironmentsal Prot,ecEion Agency.

frzfu
Earl Pabst,, Program Direct,or
Environmental Services Program
Air and Land Protection Division

C: KATHY FI,IPPIN, HWP
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STL ST. LOUIS

Case Narrative
LOT NUMBER: F1L060283

This report conains the analytical results for the five samples received under chain of custody by

STL St. Louis on December 6, 2001. These samples are asociated with your Inland Realry Co.
project.

All applicable quality control procedures met method-specified accepEnce criteria except as notd
below.

This report is incomplete without the case narrative. All rerults are based upon sample as received,
wet weight, unless noted otherwise.

Obse rvations/Nonconformances

Refercncc ttre chain of custody and condition upon rcceipt report for any variations on receipt

conditions and tenperaure of samples on receipr.

The zinc analysis was performed using method 60108.

2r,or * F1L050283



STL ST. LOUTS

MEIEODS SI'MII{ARY

ELLo60283

ICP-!,ts (6020)
Mercury in Liquid waste
Total Clanide

(ManuaL Cold-Vapor)

ANALYUCAL
MSIT{OD

sw845 6020
sI{845 7470A
ucArm 335.2

PREPARATTON

slt846 3010
Slt846 7rl70A
MCAIIfl 335.2

Referoceg:

MCA}IW

sw846

rMetb,ods for Chemical Analysis of waLer and Wastes,,
EPA-600/4'79'020, March 1gg3 and subsequent revisions.

'Test Methods lor Evaluating solid yira.Ee, physical/chemical
Methodsn, Third Edi.tion, November 1986 and ils updates.

ror # F1L050283



STL ST. LOUTS

SAITIPLE SUMMARY

traLo60283

WO # SAITTPLE* eLfEr.ff SAII,'PLE TD
SN{PLED
DATE

SAI{P
TTME

EP3RF
EP3RV
EP3R1
EP3R3
EP3R4

001
002
003
004
005

G!.rvr*4s
GMWS{D

Gt{r{#5s
GIrt!{#9
Gt{w*10

L2 /A4 / AL
L2 / 04 /OL
L2/04/oL
L2/04/OL
L2/04/0L

13 :20
11:45
1{ :20
15 :35
15 :50

- Thc erelyicel rcirln of tt t rtgl€ lisGd rbow .,3 prcr.f,d cr rbc follo*ua pl3cs.

- Au €.lod.sidri rre Dcrformcd bcforc roudir[ o rvord rqrd<ff crrors in crlculltd crulrs.
- ncsulB tDtrd as 'ND' w.tr u dcrccld.r or rbollc lhr sard lirnil
' Thir rcpon mr.rs rnr bc rcprdrccd. crepr h firll, sithor rlrc wriuln rFronl of th hboratory.

' n€tullE for thc folbwirg pruaacr.te rEv3r Eponrd m a dry ?cittr bor6: color. cofluivry. dcntiry. ,lrstpoiil, isnir.biliry, leycn. dor,
paiil filtct t6t' pH' porosny prcseue. rcadiyity. rGdor pocrtai. spccific anvity. spcr acsls. !oli.rs, lolubiliry, tcopcrrnac, visccity, ar! wcr3[.

4
LOT * F1L050283



STL ST. LOUIS

Iot-Sa4tJ.c #.. .:
Date saqrlcd- -.:

F1L050283 -00L
12/04/07 13:20

O'BBIEII E GME MIIIERs

C].iegt Saqrle ID: GtfttS

GcDeral Chcuiat:y

f,ork Ortr:r 1...: Ep3RF
Date Beceirred. .z L2/06/OL

llatrix. ...: I{AIER

Total Cyanide s.0 ug/L
DUut,ion FacEor: 1

IiID
RL UNITS

PREPARATION. PREP
AIiIALYST.q NTTrr EI'F^r' rr

L2 lla / ol 134,153{MCAWW 335.2
Anrlyrlr ?irrc.. : 00:00

5
:or # E1L050283



STL ST. LOUIS

Iot-Saq)le l-..:
DaEe Saqrled...:

F1L050283 - 002
L2/04/Ot 11:45

O'ER.IE[ E GNB ETDERI!

Clieat Saqrle ID: @t*4D

ceneral' Cbenisery

Iork Order *. - -: EP3RV
Date Received. . z L2/06/07

llatrix. ... : WATER

PARAMETER

Tor,al Clpni.de
REST'LT RL UNITS METIIOD
ND 5.0 lrg/L

DiluEion Factor: 1

PREPARATION.
A}.IALYSIS DATE

PREP
BATCII *
134453{t2/to/oLMCAWW 335.2

Aaalyais Tiurc.. : 00:00

6I"OT # F1L060283



STL ST. I.OUIS

Iot-Sa4l1e I. -.:
Date Sa4lled...:

F1L060283 - 003
L2/04/01 L4:20

OIBRIBI & (ERB ETGIIIEMS

Cliert Saqrle ID: @t*SS

Geseral chenis!ry

Ilork Order *...: EP3R1
Datc Receiv€d- . : L2/06/OL

ilatrir. I{ATER

PAR:AIYTETER

IoEal Qyanide
RESULT RI, UNTTS METHOD

PREPANATION- PREP
BATCH *
1344534

A}IALYS DAfE
![D s.0 ug/L

Dllucion P.ctor: 1

MCA9TW 335.2
A.D.lysir line.. : 00:OO

L2/Lo /oL

7
r.or # F1L050283



STL ST., LOUIS

Ipt-SaqrJ-c I- -.:
Date Saqrled-..:

P1L060283 -004
L2/04/0L 15:35

O'BBIEI & @B EreIT{BRS

Clieat Sa4rle ID: OOIIg

Geaeral .hemiglltfr

Bork Her I..-: EP3R3
Ilate Received. .. t2/06/01

Irlatri-x,- ...: WATER

PREPARATION-
PARAMETER RESULT RL UNTTS Ii{E1T{OD AI.IALYSIS DATE

PREP

BATCH S
1344534Total Cyanide s.0 ug/L

Dllution Factor: 1

MCAWW 335.2
Anrlysis t1ne..: 00:00

lID t2/LO/Ot

tr,or # F1L060283



STL ST. LOUTS

Iot-saqrle *-..:
Date Saq)led...:

F1L050283-005
L2/04/0t 15:50

OIBRIES & GRE rcIIIEm,S

Clieut Saryle rx): @lrf10

Gcucal Chertstly

Ilork Ottcr *...: Ep3R4
Date Reccived. .. l2/06/Ot

llatri-x. .. -: !{ATER

PARAMETER RL UNITS METI{OD
PREPARATION. PREP
AI.IALYSIS DATE BATCH *
L2/L0/0t 1344s34Total Clanide ITD 5.0 ug/L

D11ut.ion Factor: 1

!,tcA}lr{ 335 .2
Anrl,ysis fime. . : 0o: 00

c
LOT * F1L060283



STL ST. LOUIS

Lt-Saq)l.e 1...:
Date SrnE led-. .:

F1L050283 -001
t2/04/oL 13:20

OIBRIEI & GRB MIXBA

el.ieut Sa4lJ.e ID: Gtf*,lg

T\IIBL Ueta]'g

Date Received- .. L2 /06/ Ot

PARAMETER RESUL"

Prep Batcb 1...: 1341388
Chraiuu .,].1.7

l.langanese 73aOO

llidrel 8a8

T-ad 1-{

Zj-a.c 2020

eadnirti 11- 7

Prep Batcb *...: 134{285
Mercury ![D

REPORTTNG

TIMIT T]NITS

5 wg/t,
DllutloE Pactor: 2

t o"/'
DlluEloE F.ccor: 2

s ug/L
Dllutiou Faclor: 2

z rug/L
Dllution Factor: 2

10. O ugll
Dllucloa Factor: I

, o"r,
Dllutlou Factor: 2

0.20 ug/L
Dllutioa P.ccor: 1

UETHOD

3t 846 6020
Anelysia Tlnc..: 1?r08

l.tatrix- .: WATER

PREPARATION. IfORK
ORDER #s

L2 I 07 -L2 I 2LI OT BP3RELAB

sr846 6020
Anrl,yelB Tlrnc. . : 21 :35

L2 / 07 -L2 / L9 I OT BP3EELAF

!tr846 6020
Anrlyals Tluc..: 1?:08

L2 / O7 -L2 / 2L / OL BP3RPLAG

!11846 5020
An lysls ?lnc..; 21:35

D / A? -L2 / L9 I OL BP3RELAE

sn846 6020
An lysls Tfunc.. r 00100

t2 / o7 -L2 / 26 I OL 8P3REtr.,

s;n8r6 5020
ADrlysls ?1mc..; 2t:35

L2 I O7 -1j2 I t9 I OL BP3RETAD

sn845 7{70A
Anrlysls T1nc..: 12:18

L2 / lo -L2 / LL / oL Ep3RFtAc

LOT # F1r,050283
10



STL ST. LOUIS

Iot-SaqrJ.e f.--:
Date Saqrled. . -:

F1L060283-002
L2/04/0L 11:45

orBRIElt & cgneR EreIXEElS

C1iest SalErle ID: @fft{D

lloxAL !tstaJ.8

Date Received. . : LZ/A6/at
l{atrix. .: WATER

PREPARATION
UTITS METHOD A}IALYSTS TE

REPORTTNG
RESI'L" ITORK

ORDER #
PreP Batsch *...: 1341385
Chmiuu L-2

liangraaese 1880

Irickcl 10.2

L€ad 0.64

Zinc

Cadmi.um

Prep Batclr *...: 134428s
Mercury lID

t t"'"
DlluE1on FacEor: 2

5 ug/r,
Dllution Facior! 2

s ug/r,
DLluEion paccor: 2

2 ug/t
Dlfutioa Facgor: 2

10. o \g/L
Dllution Faclor: 1

t urr,
DlluE.ion Faecor: 2

0.20 ug/L
Dllutlon Factor: 1

5:1846 5020
Anrlysis I1ne..: 1?:30

L2 / O7 -1j2 / 2L I OL BP3mXI-BA

sr8{6 6020
AD.lysi! T1!rc..: 21:58

L2 / 07 -U2119l01 EP3ETEAF

stfs{6 6020
ADrlysls Tl,nc.. : 1?:30

u2 I o? -L2 I 2Ll Ot BP3n\I!AG

sr8{5 6020
Anrlyels Tlnc..: 21:58

UI I 07 -L2 I L9 I OL EP3R\rLAB

ND

ND

st{845 6020
Anrlysis Tlne..; 00:00

12 / 07 - L2 / 26 / ot EP3RVLA,J

sw845 5020
Anrlyelr Tlne..: 21:58

L2 / 07.L2 / L9 / OL EP3RV1AD

sw846 74?OA
Aorl.ysls f1nc.. : 12:S0

L2 / LO -t2 /11/Or EP3RVLAC

or # F1L050283
11



STL ST. LOUIS

Iot-Saq)Ic #...:
Date Saqrled.. - :

OIBRIBI & GRB BCIITTBS

CJ.ient Saqrle ID: GttIlSS

Tqf,AL retA]-g

F1L060283-003
L2/04/Ot L4:2a Dare Reeei\red. . t t2/06/at

RESULT
REPORTING
LIMIT UNTTS

uatrix WATER

WORK

ORDBR *
PREPARATTON.
AIALYSIS DATE

Prep Batch *-..: 1341386
Chrmiun 3.s

l,tangaaeee 33r

Nicke1 27 -O

I€ad 0. {1

Zinc

Cafuiun 0.83

fep Batch *.. -: 13,14285
Mercury ![D

5 ug/r.
DilutioE Paclor: 2

, urr,
Dilution Faclor: 2

5 ug/L
Dilution Fact,or: 2

2 ug/t
Dll.uti.on Factor: 2

10.0 vgt/L
Dllutiou Faclor: 1

, ,,,,
Dlluti.gn Factor: 2

0 .20 us/L
D11ur,:.on FecEo!: I

!in8a5 5020
ArLlysis T1EC.. : l,?:3{

L2 I 07 -L2 I 2Ll Ot BP3RIaAB

stf8a6 6020
ADe,lyBls Tloe.. : 22:01

L2 / 07 -L2 | L9 / oL Bp3RlLAp

9fl8{6 6020
Anelyois ?ime.

sr8{6 6020
An lysls T1nc..: 22:01

u2 I 07 -].,2 / zll Ot EP3R.1LDG

L2/A7-L2/ 19/01 EP3R] r_AC

1?:34

lTD s!{846 6020
Aanlyeia Tlme..: 00:00

L2 / 07 - L2 / 26 / Ot EP3R1LA.f

sln8a6 5020
Anrlyela Tioc.. t 22;O!

u2 / a7 -L2 / Le / OL BP3RI']-AL

slJ846 7470A
Inrlysis Tlnc..: 12:52

L2 / tO -r2 /r1l01 EP3R11AC

LOT * F1L060283
Lt



STL ST. LOUTS

Iot,-Sa4r1e #...:
Datc Saqrled... :

F1IJ060283-004
12/or/oL 15:35

oTBRIBI & GEIB TGTTJEE?^e

Clieut Saqrle ID: AffI9

IUXAL litetals

Date Received. . : t2/06/0l
liatri-x. -: WATER

PREPAR,ATTON-REPORTTNG
LIMTT UNITSPARAME"ER RESITLT

I{ORIC

ORDER #ANALYS rS DATE

PreIr Batch *. -.: 1341386
Cb iun 4.9

MaDga.uese 1070

Nickel 11. O

Icad 3.0

Zio'c zil.6

Cadmium

Prep Batcb. *...: 1344295
Merqury ND

5 ug/t'
Dilutioa Faccor: 2

5 ug/L
DllutioE Factor: 2

s ug/L
Dl1uEloa Factor: 2

2 ug/L
Dllution Fector: 2

10 - 0 !g/L
DllutioB Factor: 1

5 ug/L
Dllution FacEor: 2

o .20 u9t/L
Dilutioo Faccor: 1

sr8{6 6020
Alalysj,s ?1ne.. : l?:3?

L2 / 07 -L2 I 2L I OL BP3R3 LAB

sinE{6 6020
AD.lysis Tlne..: 22:0S

L2 / 07 -L2 / L9 / oL Bp3R3!ap

grf846 6020
Anrlysts ?1ne..: L1:37

L2 / 07 -L2 / 2L/ Ot BP3R3tAc

sr{846 6020
Aa.lysls tlmc..: 22:05

12 I 07 -u2 / L9 / Ot BP3R3aAE

s8846 6020
Anrlyais Tlrne.. : 00:00

L2 / O't -L2 I 26 I Ot EP3A:11Di'

ND sw846 5020
AErlysis Tlnc.

sw846 7470A
An lysia Tinc. . : 1.2; S{

t2 / o7 -]-2 / L9 / Ot EP3R3 LAD

t2 / LO -L2 / LL/ OL EP3R3lAC

22: OS

LOr # F1L05',0283
13



STL ST. LOUTS

Iot-Saqrle *-. -:
Date SaE1ed..-:

F1L050283 -005
L2/04/ol 15:50

OTBRIET & GERE ETGr[EItaS

Clieut Sa4rJ.e ID: Glilfl.o

TOXAL lretal_s

llatri-x. .: WAIER
Datse Receivcd- .. L2/06/Ol

PREPARJATION. TTORKUNTTS METI{OD AI{AIYSTS DATE ORDER *RESULT
REPORTTNG

LTMIT

Prep BaEcb *...: 13{1386
Chrmirn t.?

liangaaese 5.5

Nickel

Iaad o.55

Zj-ne ND

Cadmium

Prep Batch *...: L3442As
Mercury ND

t og/"
Dl,l.utloa PacEor: 2

5 ug/t
Dllutlon Faciorr 2

5 ug/L
Dllut.lon Factorr 2

" orro
Dllutloa Fector: 2

10. 0 ug/L
Dllution Factor: 1

t ,rr,
Dllut,iosl FlcEor: 2

0.20 lrg/L
DlluEioE Faclor: I

S:f846 6020
An lysj,B Tloc. . : 1?:{0

L2 I 07 -rj2 / 2L / OL EP3R{LAB

sr8a6 6020
An lysir Tlnc..: 22:08

u2 | 07 -L2 / L9 I OL BP3R.!AF

![D

![D

sw8{6 6020
AnrlysiB ?1mc..: 1?:{0

L2 / 07.L2 / 2L / OI EP3R4 ItrG

s'[8{6 6020
Anrlyai,r Tfule.. : 22:08

L2 / 07 -U2h9l01 BP3R{!AE

sI{846 5020
lnrlysis ?fu0c..: 0O:00

L2 / O7 -L2 / 26 / OL BP3R{tnt7

sr{845 6020
Aarlysls T!nc. , : 22 :08

L2 / 07 -L2 / L9 / OL EP3R4LAD

sw8{6 7470A
Artal.yslr Tlna..: 12:55

L2 / LO -L2 /11/01 EP3R{tAC

LOT # r1L050283
L4



STL ST. LOUIS

Clieut rot *...: F1l.o6o2s3

PARAMETER RESI'LT

lrB lot-Srqr1e *.
Chrmiun 1

Lead

llanqanese 1.5

Nickel lID

ND

tlD

Zinc

Cadmium

IIEIBOD BIAIIf, EBFMT

!qXAL pt:rg

R.EPORTING

tiatri-x- ...: WATER

PREPARATION-
UNTTS

WORK

ORDER *?c

rlD

F1L070000-385 pre[, Batch s-..: 1341385
-G r o"/" S8{6 6020

Dllutlotr Flclor: 1

Analysis Tl,nc.. r 1?:01

2 ug/L
Dllution FacEor3 1

ADnlysls T1me..: 21:28

ut I 07 -L2 I 2L / OL EP5QRJ"AC

sw8{5 6020 L2 / 07 -L2 / L9 / OL EPsQRIAF

str{8{6 5020 t2 I o7 -lj2 I L9 I OL BPsQRt"An

sw845 6020 L2 / 07 -t2 / 2t / Ot EPSQRLAE

Sw8rt6 6020 t2 / o7 -1,2 / 26 / Ot EPSQRLAG

sw8{5 6020 L2 / 07 .L2 / L9 / OL EPsQRLAA

s uglL
DlluEion Factor3 1

Analyais Timc.. z 2L228

, un/,
Dll,uEioa Factor: 1

A!.lysls T1!rc.. : 17:01

10.0 :ug/L
Dllution PaCEors :.

AD.l,ysiB flna.. : 00:00

s ug/L
Dllutlon Factor: 1

Anrlysls Tlm... : 2L:2i

I5CIE ):
Crbrletiorrs .r! FrfortDd bcfort rqrdiry ro rv(*, ruad{ff crrors m c.EUrGd rt$lts.

ror # F1L060283
15



STL ST. LOUIS

Clieut Iots 1...: p1L0G0283

PARAMETER RESI'L?

uB Iot-Sa4rle *,
Mercury

IIETEOD BIAlfX EAFMT

Tqf,elr lteta].g

REPORTING

T'NITS METIIOD

Hatrix. ...: }IATER.

PREPARATION. I{ORK
AIIALYSTS DATE ORDER *

L2 / LO -tzh 1/Or EP8C'WLAA

F1L100000-2BS prel, Bateh 1...:tlD 0.2 !s/L
Dllucion FtcBor: 1

ADa1ys13 llm...: 12:25

1344285
glt845 7470A

(st:
Cltoletqlr uc pcrfqod bcfoE radirt to rvdl ,qld.off cnon in cdaDhrd scrrltr.

LOT * F1r060283
16



STL .ST. LOUIS

C1ieEts Ior f...: F1LoGOZ83

RESI'LT
Total Clanide

![D

tf,rlE(sl

UEfl@ BIAUT NBSORT

General chaiggsy

llatri--- ...: IIAIER

PREPARATION-REPORTING
LIMf? UNITS DATE

PREP

BATCH *

13{453{
tlork Order *: EP81R1AA

5.0 ug/t
DllutloD Flccor: 1

Aarlysls Tlmc..: 00:00

MB Lor-sanPle lf :

MCArIlr 33s - 2
F1L100000-534
L2/t0/ot

C:lodedm erc pcrftrod bcfore rudiry o eroil rud.ofiaaur in c.loucd r.iIl3.

rcT # F1L060283 t7



STL ST. LOUIS

Iot-Saqrle l.. - ! F1L060283

LIBORAIUY GIIrIBOIT SNTPLE ElrtlrlIlillOil REPORI

Tof,eL tEta.Ig

llatri:c WATER

PREPARATION. PREP.
PAR.BMETER

PERCEIVT

PECOVERY
98
96

RECOI'ERY RPD

RPD LTMTTSLIMITS
(80 - 120)
(80 - 120) 2.8 (0-20)

Dilution Factor: 1

METHOD AIIALYS DAIE BATCH *
Mercury

mfE(sl

srr845 7470A
sI{845 7470A

L2 / L0 -L2 / LL / Ot 134428s
L2/LO-t2hllOr 13{{285

C.lcrlri(B u! p.rfomad tcfon rqliirr o rwid rqldoff cror in c.l.nlild Eortr.

LOT * F1L050283
1E



STL ST. LOUIS

Cl-ieat Iot *-..: FLLo6O283

PERCEITT

RECOI/ERY

IfS Iot-Saqrlel:
Chronium

Manganese

Nickel

Lead

Zinc

Cadmlum

ITABOSIIDoRY CITrIBOIJ SE}TSIJB EVEI.TBlrotT RBPORT

TCIEAL Xeta-ls

RECOI/ERY

LIMITS

llaErir. -. .: WAIER

PREPARATION-
METHOD AI{ALYSIS DATE WORK ORDER #

F1L070000-385 prep Barch *. -.: 1341385
100 (80 - 120) SW845 6020

DllutioD Factor: 2
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1.1

2OOO ANNUAL GROI]NDWATER REPORT REVIEW
Prepared by

MISSOURI DEPARTMENT OF NATURAL RESOURCES
HAZARDOUS WASTE PROGRAM

GROT]NDWATER T]NIT

FACILITY: Inland Realty - Marwille. Missouri
AI\IIUAL REPORT SUBMISSION DATE: Q3&0,1
DATE REVIEWED/REVIEWER: 1 1-20-02 Christine Kump-Mitchell
RBGIILATORY STATUS OF FACILITY: Post-Closure Permit

1.0 GnoulrowATERMor.nronnrcSYSTEMDrscussrox

Does the report contain a narrative discussion of the nature and evolution of the site groundwater
monitoring systan?
Report contains a eood narrative of the history of Croundwater monitoring. soecifically the

evolution from detection to assessment monitorine and all additions/deletions of the monitoring
program. The report also discusses the chanees in the monitorine system related to the

implernentation of the March 1999 Post-Closure Permit.

1.2 Does the report draw any conclusions regarding the adequacy of the monitoring sptem related to
its'intended purpose?

Report concludes that current svstem adequatelv defines groundwater qualilv and conditions
surroundine the former surface impoundment.

2.0 AnB rm For,r-owNc IrEMs CoxrmreD IN THE Atwuar, Rpponr:

Well location map? Yes.

Measured total depths of monitoring wells (at least annually)? Yes.

List of groundwater monitoring parameters? Yes.

Frequency of sampling for each parameter? Yes. monitorine wells 23. 2D. 3. 35. 3D.45.4D. 55,
5D and 9 are samoled semi-annualllr and monitorine wells 65. 6D and 7 are sampled annuall]r.

3.0 Fon EacH QUARTERLv/SEMr-ArNuaI./AxNUAL (as ^l,mnopRrATE) Sanrpr,nvc
Evpxr AT TrIE Facn rry, ARE Tm FoLLowrNG lrnus CoxtanvED IN rrrn
Arrxu.Lr, Rrponr?

2.1

2.2

2.3

2.4

3.1 Static groundwater elevations? Yes.
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3.2

3.3

3.4

Groundwater elevation contour maps? Yes.

How many maps? Four - two each for upper and lower saturated alluvium.

Analytical results for each groundwater monitoring parameter? Yes. Has the facility included the
raw data from the laboratory or does the facility simply present a sunmary of the data?
Tabular summary provided in annual report. raw data with field log sheets submitted
serni-annually.

Are the groundwater elevation contour maps (if included) sufficient to characterize the
groundwater flow direction(s) in each zone?
Yes-flow in both saturated zones clearlly flows southeast towards the 102 River.

5.0 GnouNowATER Flow Panalrnrpns

5.1 Does the report include an evaluation of the horizontal gradient(s)? Yes. Horizontal flow
direction(s)? Yes. Rate(s) of horizontal groundwater flow? Yes.

5.2 Does sufficient information exist to support these findings?

Inland determined the hydraulic conductivitv (&) for five wells in both the shallow (2S. 3. 45. 55.
and 1.64

monl
The t for the

the former laeoon). The averaee & value for the shallow zone beins 6.27 qpd/ft2. Usine these t
values. and effective porosity for the shallow zone of 0.18. and an average horizontal lradient of
0.006 ff/ft between monitorine wells 55 and 65 the calculated lroundwater flow velocitv for
monitorine wells 45 and 65 are 2.68 ff/year and 23.59 ff/vear. respectively. The averase

Statistical evaluation of groundwater monitoring results as per detection monitoring regulations,
approved assessment monitoring plan, or in the case of permitted facilities, the compliance
monitoring plan?
Not performed since the facilitvprogressed into assessment monitorine. MDNR requested that
lnland provide contaminant trend Eraphs instead. Facility has provided adequate trend eraphs for
each sipnificant uperadient and down gradient well in its program.

4.0 DrscnprroN oF llyonaur,rc ZoNES

How many hydraulically distinct "zones" does the facility recognize (note: [n many cases, a facility
will report three or four different "zones"; however, only one or two distinct "zones" may exist)?
Two hydraulic zones are monitored at the site. Thoueh thev mieht not be distinct. there is clearll, a
separation in water levels seen in the well clusters. Another hydraulic zone. the stratieraphicalv
lower saturated glacial till. is currently not monitored bv lnland.

3.5

4.1

4.2

gr.oundwater flow velocitv for the qhallnrv zone is t O ?O *lvesr
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The lowest fr for the deep zone was 5.6 epd/ft2 at monitorins well 4D(nested with 4S). The hishest

of 0.25. and an averaee horizontal flow eradient of 0.004 ff/ft between monitorins wells 5D and

6D the calculated eroundwater flow velocitv for monitorins wells 4D and 6D are 4.37 ff/vear and

36.70 ff/lrear. respectively. The averaee qroundwater flow velocitv for the deep zone is 12.38

ff/year.

Does the report include an evaluation of the vertical gradient(s)? Yes. Vertical flow direction(s)?

Yes. Rate(s) of vertical groundwater flow? Yes.

Does sufficient information exist to support these findings? Please explain.
The report contains a eood table of vertical flow potential. usine all the well clusters on site
(2. 3. 4. 5. and 6). The results are eiven in a head difference not a vertical gradient. Wells #2 and

#3clusters had an upward flow potential durine both semi-annual sampline events. Wells #4 and

#5 had a downward flow potential durinsboth semi-annual sampline events. Well #6 cluster had

a downward flow potential for the first half of 2000 and neutral flow for the second half of 2000.

6.0 WBr,r.goRE Str TATToN

Has an evaluation of measured well depth compared to documented well depth been performed?

Yes

Does the evaluation consider potential issues related wellbore siltation? Yes

If there is a problem, does it discuss maintenance options, contingencies? (i.e., redevelopment,

replacanent, etc.)
A comparison between measures total well depths verses as-built screen bottom elevations was

performed in June 2000. Percentage of well screen occlusion was less than 502 for all wells.

Therefore. no well redevelopment was necessary.

7.0 O&M Acrrvrrrns oF MoNrroRrNG Svsrn*r

Does the report discuss monitoring well operation and maintenance activities that were conducted

during the subject year? Please explain.
All wells were inspected durineboth sampline events and appeared to be in good condition.

k

5.3

5.4

6.1

6.2

6.3

7.1

Does the report contain a narrative "update" section, which discusses any new well installation,
exploratory drilling, or characterization activities that occurred during the subject year? Does it
discuss anydiscrepancies inprevious characterization studies? Please explain.

No such field work was performed by Inland in 2000.

7.2
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8.0 AsspssrcNT/coMplrANcEsrarus (ArrnorRrATEFacnrrrns)

How many hazardous waste constituents have been identified in the groundwater?
Several metal plating-related constituents.

Please list each identified constituent.
Maneanese. Nickel. and Cadmium are definite hazardous constituents: Irad and Chromium have
also possibly been released in the past. Other indictor parameters are a low pH and hieh zinc and
sulfate levels within the plume.

Has the horizontal extent of contamination been determined? How is it presented in the report?
Does it include concentrations of groundwater contaminants in each well?
Yes. the plume is concenhated between the MW4 cluster and the southeast corner of the former
impoundment. Trend sraphs and isoconcetration maps provided by the facilitv are very helpful in
determination of plume extent.

E.1

8.3

8.4 Has the vertical exte,nt of contamination been determined? How is it presented in the report?
Does it include concentrations of groundwater contaminants in each well?
Groundwater contaminants seern to be confined to the upper. fine-grained alluvium between MW-
43 and the former The nlume annare.ntlv is still bound bv clean wells directlv
under the hotspot and just downsradient: both screened in the more oermeable saturated alluvial
material.

8.5 Has the rate of contamination migration been presented? How was it determined? Is it sufficient
to estimate the rate of contaminant transport?
No rates have been estimated/calculated bv the facilitv in recent years. If the eroundwater velocitv
calculations are accurate. the expected contaminant mipration rate would be less than 3 feet per
vear. at monitorine well tf4S. in the fine-qrained alluvium towards the 102 River.

9.0 Rnu,mxs
Inland Reality has completed 3 consecutive years of groundwater sampling under their Post-
Closure Permit without exceeding their alternate concentration limits and has submitted at Class 3
Permit Modification request to be released from groundwater monitoring requirements and reduce
the post closure period. Through careful hydrogeologic characterization, adequate groundwater
monitoring well placernent, and over ten years of groundwater monitoring and trend graphs Inland
Realtyhas sufficiently demonshated that the contaminant plume emanating from the surface
impoundment has stabilized. Based on the relative immobility of metals and the silty sandy soil,
migration of contaminants is anticipated to be minimal. Therefore, the department agrecs to
cessation of Inland Realty's groundwater monitoring requirements and reduction of the Post
Closure Period pending completion of the Class 3 Permit Modification and public notice.
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1999 ANNUAL GROUNDWATER REPORT REVIEW
Prepared by

MISSOURI DEPARTMENT OF NATURAL RESOURCES
HAZARDOUS WASTE PROGRAM

GROUNDWATER UNIT

FACILITY: Inland RealW - Marwille. Missouri
ANNUAL REPORT SUBMISSION DATE: 3€-00
DATE REVIEWED/REVIEWER: 7-6{0 Chris Kump
REGUIATORY STATUS OF FACILITY: Post-Glosure Permit

1.0 GROUNDWATER MONITORING SYSTEM DISCUSSION

1.1 Does the report contain a nanative discussion of the nature and evolution of the site
groundwater monitoring system?
Report contains a oood narrative of the historv of oroundwater monitorino. soecificallv the
evolution from detection to assessment monitorinq and all additions/detections of the
monitorino oroqram. The reoort also discusses the chanqes in the monitorino svstem related
fn fha IMnlementatinn of tha t\I rnh 1 OOO Drrcf-(1lncr rra Parrmit

1.2 Does the report draw any conclusions regarding the adequacy of the monitoring system
related to its'intended purpose?
Reoort concludes that current svstem lv defines oroundwater oualifu and conditions
sunoundino the former surface imooundment.

2.0 ARE THE FOLLOWING ITEMS CONTAINED IN THE ANNUAL REPORT:

2.1 Well location map? Yes.

2.2 Measured total depths of monitoring wells (at least annually)? Yes.

2.3 List of groundwater monitoring parameters? Yes.

2.4 Frequency of sampling for each parameter? Yes. monitorino wells 25. 2D, 3. 35. 3D. 45. 4D.
oled semi-annuallv and monitorino wells 63. 6D and 7 are samoled55. 5D and 9 are sam

3.0

3.1

annuallv.

FOR EACH QUARTERLY/SEMI.ANNUAUANNUAL (AS APPROPRIATE) SAMPLING
EVENT AT THE FACILITY, ARE THE FOLLOWING ITEMS CONTAINED IN THE ANNUAL
REPORT?

Static groundwater elevations? Yes.

Groundwater elevation contour maps? S.3.2
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3.3 How many maps? Four - two each for uooer and lower saturated alluvium.

3.4 Analytical results for each groundwater monitoring parameter? Yes. Has the facility included
the raw data from the laboratory, or does the facility simply present a summary of the data?
Tabular summarv orovided in annual reoort. raw data with field loo sheets submitted
semi-annuallv.

3.5 Statistical evaluation of groundwater monitoring results as per detection monitoring
regulations, approved assessment monitoring plan, or in the case of permitted facilities, the
compliance monitoring plan?
Not oerformed since the facilitv orooressed into assessment monitorino. MDNR requested
that lnland provide contaminant trend qraphs instead. Facilitv has provided adequate trend
oraohs for each siqnificant uporadient and down qradient well in its prooram.

4.0 DESCRIPTION OF HYDRAULIC ZONES

4.1 How many hydraulically distinct "zones" does the facility recognize (note: ln many cases, a
facility will report three or four different "zones"; however, only one or two distinct "zones" may
exist)?
Two hvdraulic zones re monitored at the site. Thouoh thev mioht be distinct there is

clearlv a separation in water levels seen in the well clusters. Another hvdraulic zone. the
stratiqraphicalv lower saturated olacial till. is currentlv not monitored bv lnland.

4.2 Are the groundwater elevation contour maps (if included) sufficient to characterize the
groundwater flow direction(s) in each zone?
Yes-flow in both rated zones clearlv flows southeast s the 102 River

5.0 GROUNDWATER FLOW PARAMETERS

5.1 Does the repoft include an evaluation of the horizontal gradient(s)? Yes. horizontal flow
direction(s)? Yes. rate(s) of horizontal groundwater flow? Yes.

5.2.1 Does sufficient information exist to support these findings?
lnland determined the hvdraulic conductivitv (k) for five wells in both the shallow (2S. 3. 45.

well
utheast

1
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averaqe horizonta! oradient of 0.0067 fUft between monitorino wells 55 and 65 the calculated
oroundwater flow velocitv for monitorino wells 45 and 65 are 2.98 ft/vear and 26.4 fUvear.
resoectivelv. The averaoe qroundwater flow velocitv for the shaltow zone is 11.4 fuvear.

e was
with

ek
oorositv for the deeo zone of 0.25. and an averaoe horizontal flow qradient of 0.005 fUft
between monitorino wells 5D and 6D the calculated qroundwater flow velocitv for monitorino
wells 4D and 6D are 5.15 fUvear and 45.87 fUvear. respectivelv. The averaoe qroundwater
flow velocitv for the deeo zone is 15.47 fUvear.

5.3 Does the report include an evaluation of the vertical gradient(s)? Yes. vertical flow
direction(s)? Yes. rate(s) of vertical groundwater flow? Yes.

5.4 Does sufficient information exist to support these findings? Please explain.
The report contains a qood table of vertical flow ootential. usinq all the well clusters on site
L2. 3. 4. 5. and 6). The results are oiven in a head ditference not a vertical oradient. Well#2
cluster had an uoward flow ootential durinq the first half and a downward flow potential for the
second half. Well #3 cluster had a downward flow potential durino the first half and an upward
flow potential durino the second half. Well #4 had a downward flow potentia! durino the first
half and no flow for the second half. Well #5 and #6 clusters had downward flow potentials for
both halves of 1999.

6.0 WELLBORE SILTATION

6.1 Has an evaluation of measured well depth compared to documented well depth been
performed? Yes

6.2 Does the evaluation consider potential issues related wellbore siltation? Yes

6.3 lf there is a problem, does it discuss maintenance options, contingencies? (i.e.,
redevelopment, replacement, etc. )
A comparison between measures totalwell depths verses as-built screen bottom elevations
was performed in April 1999. Percentage of well screen occlusion was less than 5% for all
wells. Therefore, no well redevelopment was necessary.

7.0 O&M ACTIVITIES OF MONITORING SYSTEM

7.1 Does the report discuss monitoring well operation and maintenance activities that were
conducted during the subject year'? Please explain.
Allwells were inspected durinq both samolinq events and apoeared to be in qood condition.
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7.2.'l Does the report contain a nanative "update" section, which discusses any new well
installation, exploratory drilling, or characterization activities that occuned during the subject
yeafi Does it discuss any discrepancies in previous characterization studies? Please explain.
No such field work was performed bv lnland in '1999.

8.0 ASSESSMENT/COMPLIANCE STATUS (APPROPRIATE FACILITIES)

8.1 How many hazardous waste constituents have been identified in the groundwater?
Several metal platinq-related constituents.

8.2 Please list each identified constituent.
Manoanese. Nickel. and Cadmium are definite hazardous constituents: Lead and Chromivll
fravealso oossiblv been released in the oast. Other indictor parameters are a low oH and hioh
zinc and sulfate ls within the olume.

8.3 Has the horizontal extent of contamination been determined? How is it presented in the
report? Does it include concentrations of groundwater contaminants in each well?
Yes. the plume is concentrated between the MW4 cluster and the southeast comer of the
former impoundment. Trend oraphs and isoconcetration maos provided bv the facilitv are verv
helpful in determination if plume breakthrouoh has occurred in other downoradient reoions
from the pond. MW-4S still apoears to be the gnlv imoacted well. thouoh the GWEU is
keeoino a close watch on MW-4D and MW-9 and indicators of sion olume mioration.
The oH aooears to have stabilized across the site. uo from low values around 4 in the earlv
1990's.

8.4 Has the vertical extent of contamination been determined? How is it presented in the report?
Does it include concentrations of groundwater contaminants in each well?
Groundwater contaminants seem to be confined to the upper. fine-orained alluvium between
MW-4S and the former imooundment. The plume aoparentlv is still bound bv clean wells
directlv under the hotsoot and iust downoradient: both screened in the more permeable

saturated alluvial material.

8.5 Has the rate of contamination migration been presented? How was it determined? !s it
sufficient to estimate the rate of contaminant transport?
No rates have been estimated/calculated bv the facilitv in recent vears. lf the oroundwater
velocitv calculations are accurate. the expected contaminant miqration rate would be less than
3 feet Der vear. at mo itorino well#4S. in the fine-orained alluvium towa rcls the 102 River.



li,-. '

Mcl C:mahan, (lovcrnor . Srcphrn M Vahfrxxl. Diraurr

OF NAIURAL RESOURCES
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OF ENVI RON lv{ ENTAI QUALITY
PO. Box 176 Jefferson Cinr MO 65102-0176

July 26, 1999

James R. Myers, P.E.
Senior Project Engineer
O'Brien & Gere Engineers, lnc.
5000 Cedar Plaza Parhruay, Suite 211
St. Louis, MO 63128

RE: Sampling and Analysis Plan, and 1998 Annual Groundwater Monitoring Report
Approval for lnland Realty, Maryville, Missouri

Dear Mr. Myers:

The Missouri Department of Natural Resources (MDNR), Hazardous Waste Program's
Groundwater Unit (GWU) has reviewed the Sampling and Analysis Plan (SAP), dated
March 29, 1999, and the 1998 Annual Groundwater Monitoring Report, dated June 30,
1999, for lnland Realty, formerly Nixdorff-Lloyd Chain Company, in Maryville, Missouri.

The primary objective of a SAP is to document the procedures used in sampling and
analysis of groundwater monitoring wells and related field work such that these
procedures are done in a proper and consistent manner regardless of the personnel
involved. Field personnel should be thoroughly familiar with the content of the SAP and
are responsible for the adherence to the SAP procedures.

The GWU prepared a worksheet outlining the requirements for a complete and accurate
SAP. A copy of this worksheet is enclosed. Overall, lnland Reality's SAP is a
comprehensive document that contains all of the key elements required for an
adequate SAP. lnland Realty has adequately addressed all of the concerns noted in
MDNR's November 24, 1998, letter.

The purpose of the annual groundwater monitoring report is to comprehensively
address the technical requirements of 40 CFR Par1264 Subpart F and the facility's
post-closure permit. The annual report must be submitted to the MDNR by March 1 of
each calendar year for the preceding calendar year.



James R. Myers, P.E.
July 26, 1999
Page 2

The G\A/U prepared a worksheet outlining the requirements for a complete and accurate
annual groundwater monitoring report. A copy of this worksheet is enclosed. lnland
Realty's Annua! Report is a comprehensive document that contains a majority of the
items required to adequately assess the groundwater monitoring program at the facility.
However, the annual report does not include a comparison between measured total
we!! depths vercus as-built screen bottom elevations. This information has been
provided by lnland Realty in the past. Allfuture annual groundwater monitoring reports
must include a formalwell screen occlusion analysis as specified in Section2.2 of the
revised SAP.

lf you have any questions regarding the SAP or 1998 Annual Groundwater Monitoring
Report comments, please feelfree to contact me at (573) 751-3553.

Sincerely,

HAZARDOUS WASTE PROGRAM

-*:zG:
Christine M. Kump
Environmental Eng ineer
Permits Section

CMK:bi

Enclosures
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bc: Mr. Brian McCurren, H\A/P-Permits Section

?



1998 ANNUAL GROUNDWATER REPORT REVIEW
Prepared by

MISSOURI DEPARTMENT OF NATURAL RESOURCES
HAZARDOUS WASTE PROGRAM

GROUNDWATER UNIT

FACILITY: lnland Realtv - Ma ryville, Missouri
ANNUAL REPORT SUBMISSION DATE: 6-30-99
DATE REVTEWEDTREVIEWER: 7-12-gg Ctrris tOrmp
REGULATORY STATUS OF FACILITY: lnterim Status - Assessment Monitorinq

1.0 GROUNDWATER MONITORING SYSTEM DISCUSSION

1.1 Does the report contain a narrative discussion of the nature and evolution of the site
g rou ndwater monitoring system?

contains a ood narrative of the h of roundwater monitorin the
evolution from detection to assessment monitorino and all additions/detections of the
monitoring program.

1.2 Does the report draw any conclusions regarding the adequacy of the monitoring system
related to its'intended purpose?
Report concludes that current system adequately defines groundwater quality and conditions
surrounding the former surface impoundment.

2.0 ARE THE FOLLOWING ITEMS CONTAINED IN THE ANNUAL REPORT:

2.1 Well location map? Yes

2.2 Measured total depths of monitoring wells (at least annually)? No.

2.3 List of groundwater monitoring parameters? Yes.

2.4 Frequency of sampling for each pa rameter? Yes, monitoring wells 2S. 2D. 3, 35. 3D. 45,4D,
55, 5D and I are sampled quarterly and monitoring wells 65, 6D and 7 are sa!!p!qd_am_Ua!!l
Wells sampled quarterly in 1998 will be reduced to semi-annual sampling in the future as
specified in the facility's Post-Closure Permit.

3.0 FOR EAC H QUARTERLY'SEMI.ANN UAUAN NUAL (AS APP ROPRIATE) SAM PLING
EVENT AT THE FACILITY, ARE THE FOLLOWING ITEMS CONTAINED IN THE ANNUAL
REPORT?

3.1 Static groundwater elevations? Yes.

Groundwater elevation contour maps? Yes.3.2
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.3 How many maps? Eight - four each for upper and lower saturated alluvium.

3.4 Analytical results for each groundwater monitoring parameter? Yes. Has the facility included
the raw data from the laboratory, or does the facility simply present a summary of the data?
Tabular summary orovided in annual report, raw data with field loq sheets submitted quarterlv

3.5 Statistical evaluation of groundwater monitoring results as per detection monitoring
regulations, approved assessment monitoring plan, or in the case of permitted facilities, the
compliance monitoring plan?
Not performed since the facilitv proqressed into assessment monitoring. MDNR requested
that lnland provide contaminant trend oraohs instead. Faci lity has provided adequate trend
oraphs for each sionificant uooradient and down gradient well in its proqram

4.1

4.0 DESCRIPTION OF HYDRAULIC ZONES

How many hydraulically distinct "zones" does the facility recognize.(note: ln many cases, a
facility will report three or four different "zones"; however, only one or two distinct'2ones" mav
exist)?
Two hvdraulic zones are monitored at the site Though they might not be distinct, there is
clearlv a separation in water levels seen in the well clusters. Another hvdraulic zone. the
stratiqraphicalv lower saturated olacial til! , is currently not monitored by lnland

4.2 Are the groundwater elevation contour maps (if inctuded) sufficient to characterize the
groundwater flow direction(s) in each zone?
Yes-flow in both saturated zones clearlv flows southeast towards the 102 River.

5.0 GROUNDWATER FLOW PARAMETERS

5.1 Does the report include an evaluation of the horizontal gradient(s)? Yes. horizontal flow
direction(s)? Yes. rate(s) of horizontal groundwater flow? Yes.

5.2.1 Does sufficient information exist to support these findings?
lnland determined the hvdraulic conductiviW (k) for five wells in both the shallow (2S, 3, 45,
5S and and d andzones D, 4D 5D 6D The lowest k for the shallow zone was
1.64 at monitori well45 area s h hest concentration of contaminants which
is at the southeast corner of the former surface impoundment. The highest k for the shallow
zone was 14.5 gpd/ft2 at monitoring well 65 which is located at the southeast corner of the site
farthest wellform the former . The ave k value for the shallow zone bein 6.27oon

Usi these k val and effective o for the shallow zone of 0.18 and an
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averaoe horizontal sradient of 0.0067 fUft between monitorinq wells 5S and 65 the calculat
groundwater flow velocity for monitoring wells 45 and 65 are 2.98 fUyear and 26.4 fUyear,
respectively. The averaqe qroundwater flow velocitv for the shallow zone is 11.4 fUvear

The lowest k for the zone was 5.6
hest k for the dee zone was 47 at monitori

ave k value for the d zone bein 16.86
oorositv for the deeo

at monito well4 nested with 4 The
well 6D nested with The

Us these k values an effective
zone of 0.25. and an averaoe horizontal flow gradient of 0.0048 fUft

between monitorinq wells 5D and 6D the calculated groundwater flow for monitorinq
wells 4D and 6D are 5.25ftlyear and 44.03 ftlyear, respectively. The roundwater

5.3

flow velocity for the deep zone is 14.86 ftlvear

Does the report include an evaluation of the vertical gradient(s)? Yes. vertical flow
direction(s)? Yes. rate(s) of vertical groundwater flow? Yes.

5.4 Does sufficient information exist to support these findings? Please explain
The report contains a ood table of vertical flow ootential. US lno allthe wel! clusters on site
Q.3.4. 5 , and 6). The results are q iven in a head difference not a vertical oradient. Well#2
cluster had an upward flow potential durinq the first, third, and fourth quarters and a downward
flow potential for the second quarter. Well#3 cluster had a downward flow potential during-the
first, second, and third quarters and an upward flow ootentialdurino the fourth quarter. Well
#4 and #5 clusters had downwa rd flow potentials for all four quarters of 1998. Well #6 clust
had no verticalflow potentialfor the first quarter, a sliqht downward flow potential for the
second and third quarters, and a very slight upward flow potential for the fourth quarter.

6.0 WELLBORE SILTATION

6.1 Has an evaluation of measured well depth compared to documented well depth been
performed? No

6.2 Does the evaluation consider potential issues related wellbore siltation? No

6.3 lf there is a problem, does it discuss maintenance options, contingencies? (i.e.,
redevelopment, replacement, etc.)
However. the annual report did not include a comparison between measured total well depths
versus as-built screen bottom elevations. This information has been orovided in the past. The
facility wi ll be asked to continue a formal well screen occlusion analvsis at least once per vear
as specified in Section 2.2 of the revised SAP
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O&M ACTIVITIES OF MONITORING SYSTEM

7.1 Does the report discuss monitoring well operation and mayear? please explain
intenance activities that wereconducted during the subject

No such field work was performed bv lnland in 1 998

7.2.1 Does the report contain a narrative "update" section, which discusses any new wellinstallation, explo ratory drilling, or characterization activities that occurred during the subjectyear? Does it drscuss any discrepancies in previous characterization studies? ?lease explainNo such field work was performed by lnla nd in 1g98

7.0

8.0 ASSESSMENT/COMPLTANCE 
STATUS (APPROPRIATE FACILITIES)

8.1 How many hazardous waste constituents have been identified in the groundwater?Several metal -related constituents

8.2 Please tist each identified constituent.
Manq anese, Nickel . and Cadmi
have also possi

um are definite h
bly been leased

azardous constitue Lead an0 Chromi
h zinc

in the past. Other indictor are a low H andand sulfate levels within the plume.

8.3

8.4 Has the vertical extent of contamination been determined? How is it prese nted in the report?Does it include concentrations of groundwater contaminants in each well?Grou ndwater contami nants seem to be confi ned to the u fin alluvium betweenMW.4S and the former impound
d under the and

ment. The plume is still bound bv clean wells
alluvial material

ust down rad both screened in the more ble

8.5 Has the rate of contamination migration been presented? How was it determined? ls itsufficient to estimate the rate of contaminant transport?No rates have been estimates/ca lculated by the facil rn recentlations a
ity years lf the qroundwaterre accurate , the expected contaminant m3 feet

calcu
at mon well #4S in the fi rained alluv ium towards the 1 02 River

thanigration rate wou ld be less
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9.0 REMARKS

The annual report did not include an annual comparison of measured total welldepths and as-
built well depths. This data is integralfor evaluation of well bore
ability of lnland's gpq4dwatersystem to provide reliable and representative groundwater
samples. This information has been provided in the past.



1.0

1.1

MDNR - GROUNDWATER ENFORCEMENT UNTI (GWEU)
1997 ANNUAL GROUI\IDWATER REPORT REVIEW

IILITY: NixdorffLloyd - Maryville. Missouri
UAL REPORT SUBMISSION DATE: t-27-9t

DATE REYIEWED/REVIEWER: l-30-98 Chris Kump
REGULATORY STATUS OF FACILITY: Interim Status - Assessment Monitoring

GROUNDWATER MONITORING SYSTEM DISCUSSION

Does the report contain a narrative discussion of the nature and evolution of the site groundwater

monitoring system?
Report contains a good narrative of the history of groundwater monitoring- specifically the evolution from
detection to assessment monitoring and all additionVdetections of the monitoring program.

1.2 Does the report draw any conclusions regarding the adequacy of the monitoring system related to its'
intended purpose?

Report concludes that current system adequately defines groundwater quality and conditions surrounding
the former surface impoundment.

2.0 ARE THE FOLLOWING ITEMS CONTAINED IN THE ANNUAL REPORT:

2.1 Well location map? On potentiometric maps.

Measured total depths of monitoring wells (at least annually)? No.

List of groundwater monitoring parameters? Yes.

Frequency of sampling for each parameter? Yes - all quarterly.

FOR EACH QUARTERLY/SEMI.ANNUAI,/ANNUAL (AS APPROPRIATE) SAMPLING
EVENT AT THE FACILruY, ARE TEE FOLLOWING ITEMS CONTAINED IN THE ANNUAL
REPORT?

Static groundwater elevations? Yes.

Groundwater elevation contour maps? Yes.

How many maps? Eight - four each for upper and lower saturated alluvium.

Analytical results for each groundwater monitoring parameter? Yes. Has the facility included the raw data
from the laboratory, or does the facility simply present a summary of the data?

Tabular summary provided in annual report. raw data with field log sheets submitted quarterly.

2.3

2.4

3.0

3.1

3.2

3.3

3.4
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3.5 Statistical evaluation of groundwater monitoring results as per detection monitoring regulations, approved

assessment monitoring piun, or in the case of permitted facilities, the compliance monitoring plan?

Not rerformed since the facility progressed into assessment monitoring. MDNR reguested that NL

ild" *ntrrrin"nt trend graphs initead. nacility has provided adequate trend graphs for each siSnificant

upgradient and down gradient well in its program.

4.0 DESCRIPTION OF HYDRAULIC ZONES

4.1 How many hydrautically distinct "zones" does the facility recognize (note: In many cases, a facility will

report three or four diffFerent "zones"; however, only one or two distinct "zones" may exist)?

T*o hrdraulic zones are monitored at the site. Though they might not be distinct. there is clearlY a

,"par-aiion in water levels seen in the well clusters. Another hydraulic zone. the strati8raPhicdlY lower

saturated glacial till, is currently not monitored by NL'

4.2 Are the groundwater elevation contour maps (if included) sufficient to characterize the groundwater flow

direction-(s) in each zone? ves-flow in both saturated zones clearly flows southeast towards the 102 River.

5.0 GROUNDWATER FLOW PARAMETERS

Does the report include an evaluation of the horizontal gradient(s)? Yes. horizontal flow direction(s)?

Yes. rat{s) of horizontal groundwater flow? Yes.

5.2

5.3

5.4

Does sufficient information exist to support these findings?

Does the report include an evaluation of the vertical gradient(s)? Yes. vertical flow direction(s)? Yes.

rate(s) of vertical groundwater flow? Yes.

Does sufficient information exist to support these findings? Please explain.

5.1



6.0

6.1

6.2

6.3
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during the first quarter and an upward flow potential during the second. third, and fourth quarters. The #6 well cluster
showed a downward flow potential for third quarter while the remaining three quarters showed no flow potential

between wells.

WELLBORE SILTATION

Has an evaluation of measured well depth compared to documented well depth been performed?No

Does the evaluation consider potential issues related wellbore siltation? No

If there is a problem, does it discuss maintenance options, contingencies? (i.e. redevelopment, replacement,

etc.)
However- the annual report did not include a comparison between measured total well depths versus as-

built screen bottom elevations. This information has been provided in the past. The facility will be asked

to continue a formal well screen occlusion analysis at least once per year.

7.0 O&M ACTTVTIIES OF MONITORING SYSTEM

Does the report discuss monitoring well operation and maintenance activities that were conducted during
the subject year? Please explain. No such filed work was performed by NL in 1997.

7.2 Does the report contain a narrative "update" section which discusses any new well installation, exploratory
drilling, or characterization activities that occurred during the subject year? Does it discuss any

discrepancies in previous characterization studies? Please explain. No such field work was performed by
NL in 1997.

E.O ASSESSMENT/COMPLIANCE STATUS (APPROPRIATE FACILITIES)

8.1 How many hazardous waste constituents have been identified in the groundwater?
Several metal plating-related constituents.

Please list each identified constituent.
Manganese. Nickel- and Cadmium are definite hazardous constituents. Lead and Chromium have also
possibly been released in the past. Other indictor parameters are a low pH and high zinc and sulfate levels
within the plume.

8.2



1997 Alrnual Groundwater Report Review
Nixddrff-Lloyd - Maryville, Missouri
Page 4

8.3 Has the horizontal extent of contamination been determined? How is it presented in the report? Does it
include concentrations of groundwater contaminants in each well?
Apparently. the plume is concentrated between MW4 and the southeast corner of the former
impoundment Trend graphs provided by the facility are very helpful in determination if plume
breakthrough has occurred in other downgradient regions from the pond. MW-4s still appears to be the
only impacted well- though the GWEU is keeping a close watch on MW-4D and lvfW-9 and indicators of
significant plume migration. The pH appears to have stabilized across the site. up from low values around 4
in the early 1990's.

8.4 Has the vertical extent of contamination been determined? How is it presented in the report? Does it
include concentrations of groundwater contaminants in each well?
Groundwater contaminants seem to be confined to the upper.fine-grained alluvium between MW-4 and the
former impoundment. The plume apparently is stillbound by clean wells directly under the hotspot and
just downgradient- both screened in the more permeable saturated alluvial material.

8.5 Has the rate of contamination migration been presented? How was it determined? Is it sufficient to
estimate the rate of contaminant transport?
No rates have been estimates/calculated by the facility in recent years. If the groundwater velocity
calculations are accurate. the expected contaminant migration rate would be less than 2 feet per year in the
fine-grained alluvium towards the 102 River.

9.0 REMARKS

The annual report did not include an annual comparison of measured total well depth and as-built well depths.
This data is integral for evaluation of well bore siltation and ultimately the ability of NL's groundwater system to
provide reliable and representative groundwater samples. This information has been provided in the past.



MDNR - GROUND\TATER ENFORCEMENT UNlr (G\flEU)

I996 ANNUAL GROUND\flATER REPORT REVIE\fl

, ITY: Nixdorff Lloyd - Maryville. Missouri

AN,.UAL REPORT SUBMISSION DATE: 1-17-97

DATE ItF.VlE\flED/REVIE!7ER: 3-20-97 Clrris KurnP

RF.GULATORY STATUS OF FACILITY: Inrcrim Status - Assessntettt Mortitorirrg

I.O GROUND\rATER MONITORING SYSTEM DISCUSSION

t.l Doe.s drc reporc colrrain a narretive discussion o[ rhe narure and evolution of tlre sire groultdwarer lnottitorittg

system?

ns

n

lr

elln

1.2 Does tlre repoft 4raw aly corrclusions regarding the adcquacy of the monitorirrg .systeln relatcd to its' intended

Purllose?

fonner sttrface itttPottttdltreltt.

2.0 ARI] TI-{E FOLLO!flING ITEMS CONTAINED IN THE ANNUAL REPORT

2 ' Well location map? OIt Potenriometric nlaps.

Z.- ..,leasured rocal depths o[ rnonirorirrg well.s (at lea.st alrrrually)? No.

2.3 List oF grouttdwater nronitorillS Paranleters? Yes.

2.4 Frcrlttcrtcy of sarnllling for eaclr perettteter? Yes - all uarterlv

3.0 FOR EACH QUARTERLY/SEMI-ANNUAL/ANNUAL (AS APPROPRIATE) SAMI',LING EVENT AT THE

I;ACILII-Y, ARE THE FOLLO\flING ITEMS CONTAINED IN THE ANNUAL RE,PORT?

3.1 Static groundwater elevations? YgL

.1.2 (lrorttrclwater elevatiolt cotltoltr lttaps? Yes.

i.3 [-{ow rnany lnaps? Eighr - fbur each for upper and lower saturated alltrvittrn.

\.4 Arralytical resulm for each groundwlrer rnonitoring pararneter? Yes. Ha.s tlre flacility irrcltrded tlte raw data front

rlre lx11orarory, or does the }aciliry sirnply presenr a summary o[ tlre data? Tabtrlar sttlnrnary provided irr alrlrual

report. raw t{eta witlr field log slreet.s subtnimed qtrarterh'.
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'.J.5 Sratistical evaltratiolr of grotrndwarer nrotritoring re.sult.s as per detection molritoring regulatiotrs, a1:proved

esse.ssnrellr nrorrirorilrg plan, or in rhe case of permitred facilities, the conrpliance morrirorirrg plan?

Not perfonned sirrce rlre facilir.v lrrogressed into asse.ssnrent monitoring. MDNR requestcd that NL Provitle
corrtarnirrant rrerrd graphs insread. Faciliry has provided adequare rrelrd graplrs for each sigrrificarrr ttpgradicrrr and

Fowrr gradiertt well irr its pro8ranr.

4.0 DESCRIPTION OF HYDRAULIC ZONES

4.1 [{ow rnany lrydraulically distinct "zones" does the faciliry recognize (trotc: ln ntarty ceses, e faciliry will report

drrce or four differen[ "zones"; lrowever, orrly otre or lwo distinct "zones" rrray exist)?

Two hydraulic zones are rnorritored ar the site. Though the,y rnight rrot be distirrct. therc i.s clearly a separariorr in

warer levels seen irr rhe well clusrers. Anotlrer hydraulic zorre. the stratigraphicall.y lower sanrrared ltlacial rill. is

currenth, rrot rnorritored by NL.

4,2 Arc dre grourrdwarer elevarion corrrour meps (iFincluded) suFficicnt to characrerize thc grourrdwater flow
tlirectiorr(.s) in eaclr zorre? Yes-flow in borh saturated zones clearly flows southeast towards tlre 102 River.

5.0 GROUNDWATER FLO\T PARAMETERS

5.1 Does rhe report include an evaluadon oIrhe horizorrtal graclient(s)? Yes. ltorizontal flow directiort(s)i Yes. rate

of horizolrtal grorrntlwatcr flow? Ye.s.

5.2 Doc.s sufficient irrfortnatiort exist to support drese filrdirrgs?

NL tleterrnirred a lrydraulic conductivity for rvell #4S of 1.72 GPD/FI2. Estirnated eflcctivc porosity for tlre trPPer

senrrated alluviurn is 0.2<. NL calctrlated a horizorrtal gradierrt oF 0.0067 ft/Ft betwecn wells 5S arrd 65. both
lt

rcasorrable givelt tlte vcry slow contatttinartt plume nrigratiolt.

'.t.3 [)ocs rhe reporr include an evaluation o[ rlre vertical gradient(s)? Yes. vertical flow directiorr(s)? Yes. rare(s) o[
vcrtical grouttdwatcr flow? Yes.

5.4 Docs .sufficient infiirrnation exist to sul)port these firrdirrg.s? Plca.se explain.
ll cl n 2 4

llce Il e cal tent.

dorvrrward gradients. rvitlr tlre #5 (uPgradierrt) clusrer exlribirirrg a strorrg tlowrrwarrl flow Porcrrtial. The #2
hill

wdllfi

t ttl l'tcrs rtlr uaIcl
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6.0 \TELLBORE SILTATION

6.1 H;r.s arr evaluation of measured well deprh compared to documenrcd well depth been perforlncd?No

6.2 Does dre evaluarion consider potenrial issues related wellbore silratiorr? No

6.3 lIrhere is a probleln, does it discuss mailttenaltce oPtions , contingencies? (i.e. redevelopnrent, replacement, etc.)

In

7.0 OE(M ACTIVITIES OF MONITORING SYSTEM

7.1 Doc.s tlte report disctt.ss lnon
suhject year? Plea.se explain.

sccorrd ouarters oF 1996.

itoring well operatio n and maitttettattce activitie.s tlrat were coltducted durirrg tlrc

7.2 Doe.s tlre report coltail a larrarive "updare" section which discu.s.se.s atly tlew well irrstallation, exploratory

.illirrg, o,.irrrr.,.rizaciorr activiries tlrat occurred durirrg tlre.subject year? Does it cliscttss any discrepancie.s ilt

revious c6aracrerization.srudies? Plea.se exphirr. No such field work was perforlned by NL ilr 1996.

8.0 ASSESSMENT/COMPLIANCE STATUS (APPROPRIATE FACILITIES)

It.l l{ow rrrarry lrazardous wasre constituertts lrave been identified in tlrc groultdwater?

Scverrl nreral lllatirrg-related coltsrintenr.s.

tl.2 I'lcase li.st each identified cott.stitttertt.

Ni re ll rrr I

plunrc.

tt.3 lJas dre lrorizonral exrenr of corrtarnirratiou been deterrnined? How i.s it preselrtecl in tlrc report? Does ir irtcltrde

corrcerrtratiorts of groundwater colttatttittattts itt each wcll?
el hc

hel rln renktlr

h

f

NflE f-4 rfr

:l



1996 Annual Groundwater Report Review

Nixdorff-Lloyd - Maryville' Mis.souri

l'ltge 4

g.4 [.les t6e verdcal exre,r oI coltarlilatiol been derernrined? How is it preseltted irr the report? Does it include

concentrations oF ground weter contanrittants in each well?

g. j l-las t5e rare oF conmminarion migrarion been presenred? How was it derernrined? Is it sufficienr to estintate the

rate oF contanrinant ransPort?

towards rlre 102 River.

9.0 REMARKS

2r, rs ill rariotr of bore sil rr ettd u Irirnetelv abilitv oF Nl.'s pro wrter
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STATE OFMISSOURI Bob Holden, Govemor . Stephen Il. Mahfocxl, Director

DATE:

TO:

DEPARTMENT OF NATURAL RESOURCES

MEMORANDUM

November 12,2002

Joe L. Gassner, Chief
Commrurications and Financial Assruance Unit

www.dnr.state.mo.us

Integrity and excellence in all we do

-t
BGO PGR

Permits Section, Hazardous Waste Program

THROUGH: Robert K. Morrison, P.E.,
Permits Section, Program

FROM: Brian
Permits Section, Hazardous

SUBJECT: Post-Closure Certification Final Approval for Inland Realty Company;
Former Nixdorff-Lloyd Company Surface Impoundment; Marryille,
Missouri

Inland Realty has submitted its post-closure certification report for their closed surface
impoundmeit located in Maryville,_Missourl Jh-e pgs]-closure certification document
was dated August 16,2002. Susan Litfinan Scttulte, Managerfor Inland !.eaJty
Enterprises, L:L.C., ind Ronald S. Krusie, an independent registered professional
enginber licensed in Missouri, signed the certification. The Hazardous Waste Progaqt
inslpected the facility on Octobei3l,2002, and no unsatisfactory items were identified at
the closed surface irirporurdment.

The faciliw has met all requirernents of their March 5, 1999, permit as modified on
June 17, zOOZ,and we no',i, consider the permit terminated. The_Lqn{Disposal/PcB Unit
accepts'this certification and requests that Inland Realtybe notified of our acceptance and
released from financial assurance requiranents.

Please add a statement in their notification letter that the former impoundment area is
restricted from disturbance unless a request is submitted and approved by the deparfrnent.

BM:sw

c: Lyle Crocker, HWP-Enforcernent Section
Kansas City Regional OfEce

/ChistineKump'-Mitchell,HWP-PermitsSection
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lNlnND RealrY EnreRPRlsEs, L.L.G.
555 N. New Ballas Road, Suite 230
St. Louis, MO 63141€886

August 16,2002

VIA CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. Brian McCunen
Missouri Department of Natural Resources
Hazardous Waste Program, Permits Section
1738 Elm Street
P.O. Box 176
Jefferson City, MO 65102

te!314.872.8500
fax314.872.8517

I

1
I
i

I
I

RECEIV ED

/\uG i I 2rlttl

Re lnland Realty Enterprise, L.L.C./Maryville, MO property
Certification of Completion of Post Closure Care
Permit #MOD099238784 (the "Permit")

Dear Mr. McCunen:

This letter is the certificate of completion of post-closure care for the lnland Realty
Enterprise, L.L.C. (lnland) Maryville, Missouri property, requested in your letter to peter
Strassner dated June 17, 2002.

Facility Description

The site is situated in Northwest Missouri on the eastern edge of the city of Maryville,
Missouri. The street address is 2500 East First Street (Highway 136). The site comprises
approximately 18.8 acres. Of this, the cunent tenant, a chain manufacturing facility, uses
approximately 6.9 acres. The former lagoon area encompassed approximafely 1.4 acres.
The surface water atea of the lagoon was approximately 0.75 acres. The chain
manufacturing building encioses approximately 128,000 square feet. The building continues
to be used for the manufacture of carbon steel chain.

Brief History

The surface impoundment was constructed in approximately 1970. From the early 1970s to
October 1981, the surface impoundment received spent pickling waste from the production of
low-carbon steel chain. The surface impoundment was classified by the United States
Environmental Protection Agency (USEPA) and the Missouri Department of Natural
Resources (MDNR) as a treatment, storage or disposal facility. The pickting operation was

Page 1 of4



ln January 2002, notification was given by MDNR of an additional 45{ay public comment
period. The 45day comment period began on March 20,2OO2 and ended May 6, 2002. ln a
letter ftom MDNR dated June 17, 2002 to Mr. Peter Strassner, Esquire (received June 19,
2OO2), MDNR approved of lnland's request to modify the Permit, as follows:

The permit modification is now final and the department
considers lnland's post-closure care activities including
groundwater monitoring completed at this time. Likewise, the
effectiveness period of the Hazardous and Solid Waste
Amendments permit is modified to end as of the date of this
letter. !n accordance with 40 CFR 2il.120, incorporated by
reference in 10 CSR 25-7.264(1), tnland shall submit within 60
days of receipt of this letter, the certificate of completion of
post-closure care. The certification shall be signed by the
owner or operator and an independent registered professional
engineer licensed in Missouri. Following approval of the
certification the department will issue an acceptance of the
certification and a release from financial assurance.

Well Abandonment Activities

Following notification of MDNR's approval of the Permit modification, the groundwater
monitoring wells and piezometers were abandoned. Well abandonment procedures began
the week of July 9, 2002. Nodaway Contracting of Maryville, Missouri was retained to
remove the concrete pads installed around the monitoring wells. The well pads were
removed by picking them up with a front-end loader. lf the well began to be pulled while
lifting the pad, it was cut off. The concrete pads were disposed of as construction rubble fill.
The day after the pads were removed, Layne-Western of Kansas City, Kansas abandoned
the monitoring wells and piezometers. The wells and piezometers were abandoned by
making a hole in the bottom of the well, filling the well with a cement & bentonite grout
mixture, then pulling the well. lf a well broke while pulling, the well was pushed back down
the hole until it was a minimum of 3 feet below grade and filled with grout to two feet below
grade. Additional grout was added as necessary using a tremie pipe to bring the top of the
grout to 2 feet below ground surface.

The top two feet of the borehole was filled with topsoil obtained from Nodaway Contracting.
The ground surface was restored with topsoil slightly mounded over the former well and
piezometer locations. No soils were removed from boreholes. The PVC well materials were
steam cleaned and placed with the plant general refuse. The decontamination waters were
contained in a S5-gallon drum and analyzed for metals, cyanide and hexavalent chromium.
The analytical results were below Permit groundwater protection standards. \Mth approval of
MDNR, the decontamination waters were disposed of in the plant pretreatment system.

Copies of the decontamination water analytical results are included as Exhibit 2. A copy of
the well abandonment variance form is included as Exhibit 3. Well abandonment forms were
submitted to MDNR by Layne-Western. Copies of the forms as submitted to MDNR are
included as Exhibit 4. Also included is a July 24,2002 letter from MDNR noting the Site
Address, Well Numbers and associated State Well Number for the abandoned monitoring
wells and piezometers, Exhibit 5. Copies of the post cards with the certification numbers are
included as Exhibit 6.

Page 3 of 4



OBRIEN E GERE
ENGINEEI=IS, INC. r?eeElVEl--i

June 4,2001

Ms. Chris Kump
Missouri Department of Natural Resources

Hazardous Waste Program

1738 Elm Street (Lower Level)
P.O. Box 176

Jefferson City, MO 65102

Re: Inland RealtyNixdorff
Permit No.: MOD0992387 84

File: 3050.005 #2

Dear Ms. Kump:

We are writing to inform you that Severn Trent Laboratories (Sevem Trent) has been selected to perform

the analysis on the water'samples collected for the above-referenced site. In interviewing Severn Trent,

they can attain the al..tion iimits required under the permit without dilution or concentration of the

sample. We will be using their St. Louis faciliry'

we are also taking this opportunity to inform you the next semiannual sampling event will take place

starting the week of June I 8, 2001 .

Should you have any questions, please contact me at our office'

Very truly yours,

O'BRIEN & GERE ENGINEERS' [NC.

William E. Wright, R.G.
Hydrogeologist

WEW:adg

Millard Cohen - Inland RealtY, LLC
Peter Strassner, Esq. - Thompson-Coburn

O'Bflen & Gere Engtneers. lnc.. on O'Brien & Gere compony
12250 weber Hill Rood / St. Louis. MO 63127

(314) 842-4.450 / FAX (314 8a2-3266 ' htlp:// ww.ocg.com
. . . ond olfrces in moqt U.S'cities

JUN 0 7 20A1

rlAlAnuJUo It/^i t!' i,iIubrrAr'v
I!,!!SSOURi DEPAI?riilINT Or

NATUBAL RESoU;IL]Ee

{
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O'BRIEN E GERE
ENGINEERS. INC.

February 27,2001

Mr. Art Gronoer
Chiel Permits Section
Missouri Department of Natural Resources

Hazardous Waste Program
1738 Elm Street (Lower Level)
P.O. Box 176

Jefferson City, MO 65102

File:

Inland RealtyAlixdorff

3050.005
Dear Mr. Gronoer:

We are sending herewith three copies of 2000 Annual Ground Water Compliance Monitoring; Inland
Realtlt Enterprises, L.L.C., Marvville. Missouri fbr your approval. The report fulfills the requirements of
Missoun Hazardous Waste Management Faciliry Permrt MOD099238784. This report is for the fourth
and fifth sampling events under the permit.

The sixth sampling event is anticipated to occur during May 2001. Should the analytical results of the

sixth sampling event remain below permit-established ground water protection standards. Inland Realty
will be seeking to terminate ground water sampling as allowed under Permit Condition II-C and as agreed

upon in additional correspondence with the Missouri Department of Natural Resources (MDNR). (See

the April 13, 1999 letter from Millard Cohen to John H. Young (MDNR): the April 22,1999 letter from
Millard Cohen to Stephen Mahfood (MDNR); the April 28. 1999letter tiom John H. Young to Millard
Cohen: and the May 19, 1999 letter from Stephen Mahtbod to Millard Cohen. copies of which are

attached for your convenience.)

Should you have any questions. please contact me at our otfice.

Very truly yours,

O'BRIEN & GERE ENGTNEERS. INC

/r4lk
Robert J. Januska, P.E.
Vice President

WEW:jg

Attachments

cc: U.S. Environmental Protection Agency (2 Copies)
Mr. Millard Cohen - Nixdorff-Iftein (l)
Mr. Peter Strassner, Esq. - Thompson Coburn ( 1)

Mr. Al Macali, Jr. - Laclede Chain (l)

O'Bne. & Sere Engrneers, rnc.. cn O'Brien & Gere comoony
I 225C \',e3e. Hil Rood / Sr. !cu,s. MO 631 27
(314) 8e2-.r55C l FAX 13l4) 8d2-3256 . hrc:// M.occ.ccm

cic a-:es n mopt u.S. crt8s

Re

TSTLOUIS_FS I \ALT'STLOUIS\Prcjec$\3050005\2_CORRES\Chicf.doc



APR-46-1999 14:55

John A. Young
Direstor

c

l"lDhR-l-I^P 573 s26 52ffi P.s2

CERTIFIED MAIL
RETURN RECEIPT REOUESTED

Mr. Millard S. Cohen
President
Nirdorff-Krein lndustries, lnc.
760 OfEce Parkway
P.O. Box 419050
St. Louis, MO 63141

RE

Dear Mr. Cohen

lnland-Realty Company, post-Closure permit
EPA tD: MODO99238i84

lnland Realty company was recently issued a post<losure permit, dated March15' 1999, forthe former Nixdorff-Lloyd site in rrrarnriire, Missouri. Attached to thepermit was a formal response to the comments recerived during the publiccomment period' ln comment#7, the Permittee requested the-righito petitionfor termination of the permit if no exceedance oi tt-"-ground$rater protectionstandard occurs for a period of three years. The Misiouri Department of NaturalResources' (MDNR) response inconealy rerer"n"eii +o crn 26a.96(c), whichallows for termination of groundwater monitoring foilowing the end of thecompliance period- 
YDNR supports rnrand n""jtr"ilght to petition fortermination of groundwater monitoring and the p"'*it if no exceedances of thegroundwater protection standards ociur for threC y."r.. Attached is theResponse to comments' which has been revised io ln"ruo" the procedure forapplying for a modification to terminate post-closure.

1f-v1, have any questions regarding this letter, pleasie contact Mr. BrianMcCurren, Environmental engtneei at (573) ZSf _SSdg.

Sincerely,

DIVISION OF ENVIRONMENTAL OUALITY

Ms. Patricia Muno', Environmentar Engineer, u.s. EpA Region vrtMDNR, Kansas City Regional Office



fnhnd Realty Company
PO Box tIgLSL
St Louis, IvtO gt4l_g050

tel jt4/872-t-
Iax 3It/872-8-

Aprit22, 1999

Mr. Stephen Mahfood, Director
gH"# 

r?f 
adment of Na-turat Resources

Jefferson City, MO 65102-0176

RE: rnrand Rearty company, post-ctosure permit EpA rD: MODOgg23g7s4
Dear Mr. Mahfood:

check'H,:i:H:ffi1?$3JS?'i"iii:!!T:.,i:,"::xfi"try""g,"",Iil1fi,*T;""ffi:Jyil[,,
protest the permit fee o-f iib,fio;i"t L o"r"ji"-"i",-* rife of ten years.

rt is understood by a, parties concemed that in_three years, as tllg.as there arie no statistica*
significant excer

rltilT""$TT,*H:{,Tih:iffiffrfl]]=T$ffflfu 
H,,nr:r:f j*.i,ia whore at that time as-rong ;ih;,'per institutio]ia'ilntrors 

are put into prace.
Based on !:.:.fected duration of the permit (thlnland to pav an ao.oitionat'ii,6o'o ,, this time rsr,oodtilftt), we betieve,tlirat MDNR (1) shourd arow;:?"""4'5:,""T:'J:ff gi:.:*:ffi ,l::t;,i{}Ti,H,,l,'lx"t1*ilt!I'j}}fji"* j:,":Jtr

_ 
Inland requested that the futr

",,'':l*fi1,8r'*l;li$xgg}*##fr*,'H,i{*iffi *""#r":**":#:*tr
,",3:#,"1,-**Tiil,xltf,frft,ftiil?,t6f,1fuiul=g";',.ifl 

3i;fffffik{
cooperation with Ir
nor do we believe
rectifv ttris situatiJn taff has been helpfur but, il;;.: IJlrc *"rffff;Is anirity to

we request your intervenuon in this matter to determine if a more eguitabre resorution can be

achieved.

Sincerely,
INI..AND REALTY COMPANY

Millard S. Cohen
President

cc: Mr. Brian McCurren
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Sent By: NirdoFff Knein rndustries, rnc. i 314 g72 8517; Feb-23.O1 A:O6pU; Pegr 2/3

Mr. Mailard S. Cohen
l,eg,e2

ffi 
,,1{:if"*l,siffiffi #il'"ffi5:,'tnffi ;E,s#:;#ffi lr#r"

Sincerely,

DIVISION OF EM/IRONMENTAL QUALITY

John A
Dlrector

JAY:bmb

Enclosure

c:
#B^ii'ffi l:: ffi' -=;HIEffi En g ineer, u. s. EpA Res r on vr r
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Mr. Miltard S. Cohen
President

[t1{nee[y Company
P. O. Box 419050
St. Louis, MO ffi141-9050

* 
=' IIT iJ:irt[3r"#3??[f osr-c ros u re perm it

Dear Mr. Cohen:

The Missouri Deqartment of Natural Resources (MDAprit 22, 1 e s s rei; a rd in s il;ilL. 
3;jr ;;;ffiHI::: ;Hf,l "iffi,t 

r r e tte r d a tedappreciates your coopjritio;;; plying *,rr..:"iiing 
"rount due on the fee.MDNR understands that obtainino

i,t:fi:.',Iffi 
nou,-io-"ilo#::il.lJff.I;ii1Tqiii;1Jl3il::1?1*,fl 

li:rraza-rio-u-sftili?r,"HHTr,#ir,fi 
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Mcl (irn:han, Covt'rnor . Sr<I'hco l\1. Mrhfrxrl. f)ircerrr

OF NATURAL RESOURCES

-DIVISION 

OF ENVIRONMENTAL QUALITY
PO. Box 176 Jefferrcn Cicy, MO 65102-0176

November 24,1998

James R. Myers, P.E.
Senior Project Engineer
O'Brien & Gere Engineers, lnc.
5000 Cedar Plaza Parkway, Suite 211
St. Louis, MO 63128

RE: Sampling and Analysis Plan (SAP) Approval and Comment Letter for lnland
Realty, Maryville, Missouri

Dear Mr. Myers:

The Missouri Department of Natural Resources (MDNR), Hazardous Waste Program's
Groundwater Unit (GWU) has reviewed the Sampling and Analysis Plan (SAP) for
lnland Realty, formerly Nixdorff-Lloyd Chain Company, in Maryville, Missouri, dated
November 9, 1998.

The primary objective of a SAP is to document the procedures used in sampling and
analysis of groundwater monitoring wells and related field work such that these
procedures are done in a proper and consistent manner regardless of the personnel
involved. Field personnel should be thoroughly familiar with the content of the SAP
and are responsible for the adherence to the SAP procedures.

The SAP is a dynamic document that reflects current groundwater monitoring
conditions at the site. The SAP must be periodically updated to reflect changes in the
groundwater monitoring system, such as: changes in number of monitoring wells,
monitoring well sampling frequency, and the parameters to be sampted.

The GWU prepared a worksheet outlining the requirements for a complete and
accurate SAP. A copy of this worksheet is enclosed. Overall, lnland Reality's SAP is a
comprehensive document that contains all of the key elements required for an
adequate SAP. However, there are a few items that must be addressed.

t,



James R. Myers, P.E.
November 24, 1998
Page 3

lf you have any questions regarding the SAP comments, please feel free to contact me
at (573) 751-3s53.

Sincerely,

HAZARDOUS WASTE PROGRAM

,/,Zzz,26=z
Christine M. Kump
Environmental Engineer
Permits Section

CMK:la

Enclosure



t lt -(th- ,:i - J, /co"( 4;ot

.:,

7== o'BRIENEcERE

- 

ENGINEEFIS. INC-

October 30; 1998

Ms. Chris Kump
Missouri Deparbment of Natural Resources

Hazardous Waste Program
1738 East Etm Street (t.ower Level)
PO Box 176

Jefferson City, MO 65L02-0176

:ii:i:EI\i[t,

:'t.,.r; f iggl

Re: Inland Realty RCRA Permit Compliance
Monitoring

File: 3050.005

Dear Chris:

Ttre ptnpose of this letter is to confirm our telephone conversation of October 27 , 1998 regarding the schedule

for compliance monitoring sampling at the Inland Realty site in Maryruille, MO (Missouri Hazardous Wastc

Management Facility Part I Permit Number MOD099238784). As we discussed, the first semi-arurual

compliance monituing eryent under thc permit will occur during November t998. The rcport for this event will
be due on March l, 1999. Subsequent semi-amual compliance monitoring events will occur during April/May
and October/I.Iovember of each ycar. We also agr:ecd to scnd a draft of the revised Sampling and Analysis Plan

(SAP) as required under the permit for your review and comment prior to the November 1998 sampling event.

We anticiparc sending you the revised SAP on approximately November 6, 1998.

We appreciate the cmperation of tlre Missouri Department of Natural Resources (MDNR) regarding this matter.

Please contact me if you have any questions regarding this letter. We look fonvard to your corrunents on thc

revised SAP.

Very truly yours,

O'BRIEN & GERE ENGTNEERS, INC

ft
arnes R. Myers, PE

Senior Project Engineer

JRM:bah
cc: Millard Cohen - Nixdorff-Krein Industries

Peter S. Strassner - Thompson Coburn

f, wwEProrruuvru)v_mvoqrw r uJvr.w[[

O'Brien & Gere Engineers, lnc., an O'Brien & Gere Company
5000 Cedar Plaza Pkwy. / Suite 211 / St. Louis, MO 63128 l(314) 842-4550 FAX (314) 842-3266

and oflices in major U.S. crtles
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pO Box 126 ir"i'ijii; 'i ;ii'li-l'- :1' l[ 'S

Jefferson City, MO 65102'0176

Febnrary 6, 1998

Senior Project Engineer

WEW:bah

"", Mitlard Cohen -Nixdorff-Krein lndustries

Rc: Nixdorff-LioYcl" Marryille, MO

File: 3050.005

per the request in the letter from R Bruce Stuart dated February 3, 1998, and the telephone conference call of

February 5, 1998, o," r" *i ing ,o *.rr,rr rrrotu,ion of the discharge of purge water during ground water

monitoring at the formJNi*aotfi-f'foya facility in Maryville' Missouri'

In o,Brien & Gere,s response to the MDNR operation and Maintenance Inspection Report dated september

16,lggT,we stated ilr;i; were pursuing op,i*, as p Fe 
proper dischurg" of p*g" yaters from thc ground

warer moniroring wers during the samprinJev-eit" r"9r.ig try rourtrr eiart". su*gJing event of 1997' the

discharge issue was resolved by reaching J;;;* rritt, t a"rcae Cnain Co' that allows purge waters to be

dischargd to t^aclede chain co.,s pretreatme;r;;";- During ttre fourttr quarter 1997 sampling event' purge

waters w€fe discharged to the L^aclede chain co. pretrreaEnent systenl Future sampling events will also discharge

DearMs. KumPf:

purge waters to the pretreatrnent systcm'

Shouldyouhaveanyquestionspleasedonothesitatetocontactus.

Very tnrlYYours,

O'BRIEN & GERE ENGINEERS,INC.

n
James R MYers, PE

"rPd

O'Brien & Gere Engineers, lnc', an O'Brien & Gere Company

5000 cedar plaza pkwy. / su1e 211 / st. uouiJ[io oirzb r iu+1aaz'dss0 FAX (314) 842-3266

and oflices in maior U.S. cltles



Mr. Millard S. Cohen
February 3, 1998
Page 2

!f you have any questions concerning the groundwater monitoring issues at Nixdorff-
Krein, please contact Ms. chris Kump, of my staff, at (s73) 251-3553.

Sincerely,

HAZARDOUS WASTE PROG

R
R. Bruce Stuart, P.E., R.G.
Chief, Groundwater Unit
Permits Section

RBS:ckb



Mr. R Bruce Stuart, P.E., RG
Septcmber 16, L997
Page2

and obsernation of damaged or inegular samples are documented by ATAS on the chain of custody record that
is sent with the samples. Any problems noted on the chain of custody are also conveyed to the lab's client via
a teleptrcne call. Identification of all QC sample results are included with the respective analytical reports issued
byATAS.

Dning the noc quartaty sampling wen! a more secure method to attach the aluminum tags to the well cap will
be used As well, the four outer protective casings that were rusty will be painted.

Annud reports have not included a comparison between measured well depths versus well depths. While the
measurements of well depths are checked annually, there has never been an issue over the years of well screen
occluion We do not expect this to be an issue in the future. However, well screen occlusions will continue to
be monitored on an annual basis.

The 1997 and subsequent annual reports will contain a table that includes

Top of casing elevation
Total as-built well depth
Screened elevations
Filter pack elevations
Type of litholory screened

It is anticipated that this correspondence and updated SAP addressed MDNR's current concers. Should you
have any questions or require further clarification, please do not hesitate to contact us. Thank you for yogr
consideration.

Very truly yours,

O'BR[EN & GERE ENGINEERS, INC.

rtaa-tSbu4/'zx
Lisa S. Douglas, P.E., RG.
Senior Project Engineer

LSD:bah
Enclosure
cc: Millard Cohen - Nixdorff-Krein Industries
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O.BRIEN E GERE



Mr. Millard S. Cohen

August 7. 1997

Page 2

The deficiencies regarding the SAp content, Annual Report content, physical well integrity. and

field sarlpling procedures-are self-explanatory in the body of the report' The manner of purged

well water d[posal has not been resolved and should be approved by the MDNR's Water

Pollution Control Program. as outlined in the report'

please subrnit to the FMp,s Groundwater Unit, in the Permits Section. within 30 days of receipt

of this letter. a response and/or a schedule of responses to the groundwater monitoring program

deliciencies suntmarized bv the O&M report on pages 26'30

tf you have any questions, please do not hesitate to contact Ms' Chris Kurnp' of my staff,' at

(57-l) 7sI-l5-sl

Sincerely.

I-IAZARDOI.JS WASTE PROGRAM

d4*
R. Bruce Stuart, P.E.. R.G

Chief, Groundwater Unit
Permits Section

RBS:ckb

Enclosure

c. Mr Bill Pedicino. U.S. EPA Region VII
MDNR. Kansas City Regional Oftice



STATE OF MISSOURI

DEPARTMENT OF NATURAT RESOURCES
DIVISION OF ENVIRONMENTAL QUAI-ITY

P.O. Box 176 -lefferson City, MO 65102-0176

August 7. 1997

Bill Duley, R.G.. Chiet Environmental Geology Section

Division of Geology and Land Survey

R. Bruce Stuart. P.E., R.G.. ChieC Groundwater Unit RA
Permits Section. Hazardous Waste Program

\l('l (:rnrJl[rr (r,\(,t!rn . l)rrrl A ilxrn. lhrrrtrr

TO

DATE

FROM

SUBJECT: Nixdorff-Lloyd chain company. Maryville. Missoun

Operation and Maintenance Inspection Report

RBS:ckb

Attachment

Diana Travis. DGLS. Hazardous Waste Unit

g,

The Operation and Maintenance Inspection (O&M) Report for Nixdorff-Lloyd Chain Company'

Mary,,rille. Missouri. has been conrpieted. A final copy of the report is being transmitted with this

nremo for your information.

If you have any questions. please call Chris Kump, of my staff, at (573) 751-3553'

I




